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MASSACHUSETTS STATE 



Agricultural ExPEpif . 



\ 

JULY, 1883. 




The State Agricultural Experiment Station at the Massachusetts 
Agricultural College in Amherst, Mass., was established by an act 
of the Legislature approved on the 12th of May, 1882. The manage- 
ment of the Station is vested in a " Board of Control," which 
consists of the governor of the state, as president, ex-officio ; two 
members elected by the state board of agriculture ; two members 
from the board of trustees of the Massachusetts Agricultural Col- 
lege ; one from the Massachusetts Society for promoting agriculture, 
and the president of the Massachusetts Agricultural College. (See 
Chap. 212, Laws and Resolves passed by the Legislature in 1882.) 
The members of the Board, at their first meeting in July, elected O. 
B. Hadwen secretary, and Theodore Lyman treasurer. No farther 
action was taken on account of the lateness of the season, until the 
following November when a director, a chemist and all necessary 
assistants, as provided by iaw, were appointed. The former entered 
upon his duties on the 15th of November, 1882, the latter on the 1st 
of January, 1883. By resolution of the Board its members are dele- 
gated to visit alternately every month the Station ; and the director 
is instructed to report its condition and its wants at the bi-monthly 
meeting of the board. 

The first report of the director was presented to the board at its 
annual business meeting at the office of the secretary of the State 
Board of Agriculture, January 30th, 1883. It contained principally 
a short outline of a series of experiments proposed for the considera- 
tion of the Board as the basis of the first year's work of the Station, 
besides a detailed statement concerning the chemical work carried on 
since its establishment. The essential contents of the report are 
published in the annual report of the secretary of the State Board of 
Agriculture for 1882. The college buildings selected by the Board 
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for the use of the Station have been repaired under the special direc- 
tion of Mr. Hadwen, and they are now ready for occupation. The 
barn aa^thc stablesrtca-jCefedjng experiments have been re-fitted under 
the immeSitate srfp^rvisloh of ,B*of . Miles, who has also directed the 
nece^/V^t^^ jdrcaerdtaaping: 0/. fi^iids and buildings for experiments. ^^' 

Prof: 'May harS* has carried out the desired enlargement of experi- 
iments in fruit culture and in the cultivation of new forage crops ; he 
has also paid much attention to the investigation of suitable means 
for the destruction of injurious insects. Most of the experiments 
assigned to the Station for the present year are fairly under way, 
and the remainder will be attended to in due time. 

At the May meeting of the Board it was voted to authorize the 
director to publish from time to time in form of bulletins, such results 
of the work carried on by the Station as in his judgment may prove 
of immediate benefit to the farmers of the state ; and also to make 
known to them to what extent and in what direction the Station in 
its present condition can render them assistance in their every-day's 
agricultural pursuit. As the character of many experiments carried 
on in their earlier stage of progress renders a detailed discussion 
quite unprofitable, it seems but natural that the bulletins for some- 
time hence will contain mainly the results of chemical analyses of 
fertilizing material, fodder articles, and such other substances as are 
specified in the legislative Act above referred to. For the sake of 
completeness, concerning the record of the chemical work of the 
Station, the chemical analyses previously reported will be reprinted 
in a proper connection with later work of a similar character. 

The bulletins of the Station will be hereafter issued every month 
as long as the material on hand renders that course advisable. They 
will be sent to the agricultural press and the various agricultural 
societies of the state, and also to all parties inside or outside of the 
latter who will furnish their address to the office of the Station. It 
is hoped that all who are connected with the publ^ication of agricul- 
tural topics will send in return their publications to the latter. 

Arrangements have been of late perfected which enable the chem- 
ical department of the institution to attend more satisfactorily to the 
examination of objects of general interest to the farming community. 
The requests for the analyses of substances coming through oflScers 
of agricultural societies or clubs within the state, will receive hereaf- "^s^^ 
ter first and prompt attention ; and in the order as the applications 
for an examination arrive at the office of the Station. The material 
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for the analysis is to be sent on, transportation prepaid ; the results 
^will be returned without charge for the work carried out. Applica- 
tions for analyses of substances sent on by private parties will receive 
careful consideration whenever the results promise to be of a more 
general interest, and as far as the existing special resources admit. 
The limited financial means of the Station necessitate, however, in 
the latter case a moderate charge for the services rendered, to cover 
expenses. For obvious reasons no work can be carried on at the 
Station of which the results are not at its disposal for publication if 
deemed advisable in the interest of the citizens of the state. By 
consent of the secretary of the State Board of Agriculture the anal- 
yses of commercial fertilizers collected by the state inspector will be 
published hereafter in the bulletins in advance of the annual report. 
All parcels and communications sent to the Experiment Station 
must have express and postal charges prepaid to receive attention. 

July, 1883. C. A. GOESSMANN, 

Director 
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FODDER ANALYSES. 



1. WHEAT BRAN. 

Collected of Chas, Parsons, Northampton, Mass. 
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Moisture at 100° C, 


13.70 


274. 






Dry Matter, 


86.30 










100.00 




Analysis of Dry Matter, 










Crude Ash, 


5.83 


116.6 






'' Cellulose, 


8.05 


161. 


32. 


20 


*' Fat, 


2.51 


50.2 


40.2 


80 


" Protein, (nitrog's matter) 


16.88 


337.6 


297.1 


88 


Non-nitrogenous extract matter. 


53.03 


1060.6 


848.48 


80 




86.30 


2000.0 


1217.78 





The above stated rate of digestibility of the various constituents 
of wheat bran was ascertained by feeding the dry material to steers. 

A detailed discussion of the various constituents, — stated in the 
chemical analysis of any article of fodder, — may be found in the 27th 
Annual Report of the secretary of the Mass. State Board of Agricul- 
ture, pages 235 — 7. 
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RYE BRAN. 



Collected of Charles Parsons, Northampton, Mass. 
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Moisture at 100° C, 


13.70 


274. 






Dry Alatter, 


86.30 










100.00 




Analysis of Di-y Matter, 










Crude A&h, 


4.46 


89.2 






" Cellulose, 


3.92 


78.4 


7.06 


9. 


'' Fat, 


1.79 


35.8 


20.60 


57.5 


'' ProteiD, (niti'og's matter) 


16.38 


327.6 


216.20 


66. 


Non-uitrogeuous extract matter, 


59.75 


1195.0 


890.20 


74.5 




86.30 


2000.0 


1134.06 





The above stated rate of digestibility of the various constituents 
was ascertained in feeding experiments with pigs. 
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3. CORN MEAL. 



Collected of Charles Parsons, Northampton^ Ma^s. 
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Moisture at 100° C, 


17.04 


340.8 






Dry Matter, 


82.96 










100.00 




Analysis of Dry Matter, 










Crude Ash, 


1.31 


26.2 






" Cellulose, 


2.99 


59.8 


20.3 


34 


'' Fat, 


4.00 


80. 


60.8 


76 


'' Protein, (nitrog's matter) 


13.94 


278.8 


237. 


85 


Non-nitrogeneous extract matter 


60.72 


1214.4 


141.54 


94 




82.96 


2000.0 


1457.64 





ESSENTIAL MINERAL CONSTITUENTS IN 100 PARTS OF CORN MBAL. 



Potassium Oxide, 
Calcium Oxide, 
Magnesium Oxide, 
Phosphoric Acid, 



0.419 per cent. 
0.040 " 
0.176 '' 
0.644 '' 



The above stated rate of digestibility was found in feeding exper- 
iments with pigs. 
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4. CORN MEAL AND COBS. 

Collected of Charles Parsons j Northampton y Mass. 
78.63 per cent, passed through mesh of 144 to the inch. 
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Moisture at 100° C, 


19.07 


381.4 






Dry Matter, 


80.93 
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Analysis of Dry Matter, 
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Crude Ash, 


1.30 


26. 




07 


'' Cellulose, 


7.91 


158.2 


■4^ 


4^ 


" Fat, 


2.78 


55.6 


1 


o 
;z5 


" Protein, (nitrog's matter) 


12.19 


243.8 


Non-nitrogenous extract matter, 


56.75 


1135. 








80.93 


2000.0 







As the rate of digestibility of cobs has not yet been ascertained 
by actual feeding experiments no statements regarding the digesti- 
bility of the above material are given. There is but little doubt, 
however, that the addition of cobs to meal deserves recognition in 
regard to their nutritive value as well as to their beneficial mechanical 
influence upon the digestion of the corn meal. For analysis of corn 
cobs see report of the Mass. Board of Agriculture for 1879, pages 
240—4. 
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HOMINY FEED. 



(Chit aod soft parts of the kernel of the corn.) 



'\^' 



GoUec6edc/ Mr. J. A. Sullivan ^ Northampton^ Mass, 
46.07 per cent, passed through mesh 144 to the inch. 
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Moisture at 100° C, 


8.93 


178.6 




Dry Matter, 


91.07 








100.00 


15 « 


Analysis of Dry Matter, 




. 




Crude Ash, 


1.89 


37.8 


■2 s 


'' Cellulose, 


3.43 


68.6 


IS- 


'' Fat, 


4.45 


89. 


^^ 


" Protein, (nitrog's matter) 


10.20 


204. 


il^ 


Non-nitrogenous extract matter^ 


71.10 


1422. 






91.07 


2000. 





ESSENTIAL MINERAL CONSTITUENTS IN 100 PARTS HOMINY FEED. 



Potassium Oxide, 
Calcium Oxide, 
Magnesium Oxide, 
Phosporic Acid, 



0.49 per cent. 
0.18 " 
0.28 
0.98 ' '' 



The ratio of digestibility is probably similar to that of the corn 
meal. 
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6. GLUTEN MEAL. 

Refuse from Glucose manufacture. 
From Messrs, Sumner Crosby & Son, South Boston, Mass, 
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Moisture at 100° C, 


8.43 


168.6 






Dry Matter, 


91.57 
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Analysis of Dry Matter, 
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1 


Crude Ash, 


0.59 


11.8 






'' Cellulose, 


3.25 


65. 


4^ 


4^ 


'' Fat, 


8.01 


160.2 


O 

^21 


o 


'' Protein, (nitrog's matter) 


35.00 


700. 


Non-nitrogenous extract matter. 


44.72 


894.4 








91.57 


2000.0 







ESSeNTIAL MINERAL CONSTITUENTS IN 100 PARTS OF GLUTEN MEAL. 



Potassium Oxide, 


0.0564 


Calcium Oxide, 


0.0582 


Magnesium Oxide, 


0.0346 


Phosphoric Acid, 


. 0.4512 


Sulphuric Acid, 


0.0215 



The special test for Sulphuric Acid proved the absence of any ob- 
jectionable amount of that substance. The rich nitrogenous chamc- 
ter of the " Gluten meal " places it between the brans of our grains 
and the oil cakes, and alongside of leguminous seeds, as beans, peas, 
etc. Its peculiarity as compared with the above fodder articles con- 
sists in the low percentage of mineral constituents, a point which 
requires careful consideration in its application. 
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7. 



LINSEED CAKE. 



c 



From Indiana. 
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Moisture at 100* C, 


8.35 


167. 






Dry Matter, 


91.65 










100.00 




Analysis of Dry Matter. 










Crude Ash, 


6.89 


137.8 






" Cellulose, 


7.97 


159.4 


41.4 


26 


" Fat, 


5.22 


104.4 


95. 


91 


" Protein, (nitrog's matter) 


34.14 


682.8 


593.8 


87 


Non-nitrogenous extract matter, 


37.43 


748.6 


681. 


91 




91.65 


2000.0 


1411.2 





ESSENTIAL MINERAL CONSTITUENTS IN 100 PARTS LINSEED CAKE. 



Potassium Oxide, 
Calcium Oxide, 
Magnesium Oxide, 
Phosphoric Acid, 



1.43 per cent. 
0.64 '' 

0.77 " 
1.86 '' 



The stated ratio of digestibility was ascertained by feeding expei- 
iments with steers. 



c 
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8. COTTON SEED MEAL. 

Collected of Charles Parsons, Northampton, Mass. 
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Moisture at 100« C, 


9.13 


182.6 






Dr}' Matter, 


90.87 










100.00 




Analysis of Dry Matter*, 










Crude Ash, 


6.92 


138.4 






" Cellulose, 


5.71 


114.2 


26.27 


23 


*' Fat, 


11.66 


233.2 


212.20 


91 


' ' Protein , ( nitrog ' s matter) 


42.75 


855.0 


632:70 


74 


Non-nitrogenous extract matter. 


23.83 


476.6 


231.24 


46 




90.87 


2000.0 


1102.41 





The above adopted ratio of digestibility is based on experiments 
with sheep. 
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9. COTTON SEED MEAL. 

Sent on by E. S. Warner^ Hatfield, Mass. 
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Moisture at 100° C, 


7.09 


141.80 






Dry Matter, 


92.91 










100.00 




Analysis of Dry Matter, 










Crude Ash, 


8.50 


170.00 






" Cellulose, 


9.78 


195.60 


44.99 


23 


" Fat (ether abstract) 


12.64 


252.80 


230.05 


91 


*' Protein, (nitrog*s matter) 


38.69 


773.80 


572.61 


74 


Non-nitrogenous extract matter, 


23.30 


466.00 


214.36 


46 




92.91 


2000.00 


1062.01 





This article is of good qualit}^ and was obtained by bolting a coarse 
cotton seed meal ; eighty-one pounds of the above kind was obtained 
from one hundred pounds of the latter ; the coarse portion — nineteen 
per cent. — has been analyzed to ascertain its fitness as a fertilizer, 
with the following results : 



m^. 
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10. COARSE PORTION OF COTTON SEED MEAL 
FOR FERTILIZING PURPOSES. 

Sent on by E. S, Warner, Hatfield, Mass. 



Moisture at lOO** C, 




7.09 per 


cent. 


Organic and volatile matter, 


93.465 


(( 


Ash Constituents, 




6.535 


(( 




100.000 




Nitrogen in organic compounds. 


5.900 per cent. 


Potassium Oxide, 




1.797 


a 


Calcium Oxide, 




0.263 


(( 


Magnesium Oxide, 




0.223 


it 


Phosphoric Acid, 




2.341 


i( 


Insoluble Matter, 




1.784 


(( 


VALUATION PER TON OF 2000 POUNDS. 




118 lbs. of Nitrogen 


at 18 c, 




$21.24 


46.82 '' Phosphoric Acid at 6 


c. 


2.69 


35.94 '' Potassium Oxide, at 


4ic., 


1.53 



$25.46 
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COLLEGE or AGRiC'.JLTi'.-'F 






MASSACHUSETTS STATE 

Agricultural E^EpEiiT 'SpoN. 

AUGUST, 1^. ^ 

jt 

FERTILIZER kA^YSES. 

The valuation of CommerciaIWertilizers is based on the market 
value of their essential constituents. The market reports of New 
York and Boston, — aside from consultations with leading manufact- 
urers of fertilizers, furnish the necessary information. The subse- 
quent statements of trade values adopted in the bulletins are obtained 
by taking the average New York and Boston wholesale quotations of 
the six months preceding March 1st, 1883, and increasing them by 
20 per cent, to cover exi>enses for storage, sales, etc. The prices 
stated in connection with analyses of commercial fertilizers refer 
therefore to their cost, per ton of 2000 lbs., on board of car or boat. 

Crude Stock for the manufacture of fertilizers, and refuse mate- 
rials of various descriptions, sent to the station for examination, are 
valued with reference to the market prices of their principal constit- 
uents, taking into consideration at the same time their general fitness 
for speedy action. The general physical condition of these substances 
enters as an important factor in their valuation. The mechanicdl 
condition of any fertilizing material, simple or compound, deserves 



Digitized by VjOOQIC 



the most serious consideration of farmers, when articles of a similar 
chemical character are offered for their choice. The degree of pulver- 
ization controls almost without exception, under similar conditions, 
the rate of solubility, and thus more or less rapid diffusion of the 
different articles of plant food throughout the soil. 



Trade Values for 1883. 

Nitrogen in nitrates . . - 

" ammonia salts, - - - 

'" Peruvian guanos, fine steamed bone, 

dried alid fine ground blood, meat 
* fish, superphosphates and special 

manures, . - - 

Phosphoric acid soluble in water, 

" '* reverted and in Peruvian guano, 

" " insoluble, in fine bone, fish- 

guano and superphosphates. 
Potash in high grade sulphate, 

" low grade sulphate and kianite, 

" muriate or potassium chloride. 



Cost per lb. 
■ 20 cts. 
26 " 



23 
11 

8 



6 " 

7 "■ 

41 u 
4iu 



CANADA WOOD ASHES. (11—17). 

/ 

11. Sent on from Sunderland, Mass. 

12. Sent on from Sunderland, Mass. 

13. Sent on from North Amherst, Mass. 

14. Collected at the R. R., depot in Amherst, by State Inspector. 

15. Sent on from North Amherst, Mass. 

16. Collected of D. A. Horton, Northampton, Mass., by State 

Inspector. * 

17. White Ash, sent on from South Deerfield, Mass. 

11 12 IS 14 IS 16 17 









POUNDS 


PER HUNDRED 






Moisture at lOO'^ C. 


24.50 


16.66 


18.70 


9.30 


8.40 


16.70 


6.62 


Calcium Oxide, 


33.13 


32.25 


30.60 


34.91 


39.71 


35.26 


50.89 


Potassium Oxide, 


4.77 


4.97 


4.61 


6.50 


4.96 


5.55 


5.23 


Phosphoric Acid, 


1.49 


1.66 


1.10 


.78 


.80 


2.28 


1.29 


Insoluble Matter, 


8.50 


10.45 


11.06 


9.30 


6.70 


4.90 


4.87 



" samples 1, 2, 3, 4, 5, 6, represent the average quality of Canada 
wood ashes sold in our section of the Connecticut river valley, at 
from 33 to 35 cents per bushel. Sample 7 was of an exceptional 
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light color and contained a larger per cent, of lime, yet compared 
well otherwise, in composition with the others. 

The increasing importation of Canada ashes into various parts of 
the state, renders it advisible to insist hereafter upon guaranteed 
analyses, as the basis of commercial transactions. 

The universal high opinion of wood ashes as a fertilizer does not 
depend merely on a fair percentage of potash, but also on the pres- 
ence of more or less of all the vcftirious mineral elements essential to 
the growth of plants. 

Wood ashes, like barnyard manure, on account of their compound 
character, meet to some extent at least, not only known, but un- 
known deficiencies in valuable soil constituents. The thorough 
mixture of their various contituents has no doubt a beneficial in- 
fluence on their action. 

18. TOBACCO STEMS. 

Sent on by E. S. Warner, Hatfield, Mass. 

Moisture at 100° C. 8.95 per cent. 

Dry Matter, 91.05 " 

Nitrogen in dry matter, 2.69 " 
Crude Ash in dry matter, 13.91 " 
One hundred part of crude ash contained. 

Potassium Oxide, 6.21 percent. 

Sodium Oxide, 0.68 " 

Calcium Oxide, 4.76 '' 

Magnesium Oxide, 1.14 " 

Phosphoric Acid, 0.87 " 

Silica, Sulphuric Acid, etc., not determined. 

VALUATION PER TON OF 2000 POUNDS. 

53.80 lbs. of Nitrogen at 18c $9.68 

124.20 '* Potassium Oxide at 4Jc. 5.28 

17.40 *' Phosphoric Acid at 6c. 1.04 



$16.00 
The ash of the tobacco plant, like that of other industrial crops, 
usually varies less in regard to absolute quantity- , than to the relative 
proportion of its essential elementary constituents. Potash is 
known to vary as high as fifty per cent, in consequence of modes of 
cultivation and variety of soil, independent of the variety of plant. 
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As it is claimed by good authority, that an increase or a decrease 
of the potash in the ash of tobacco stands in a definite relation to 
certain qualities of the latter, it is proposed to discuss this question 
more in detail hereafter in the annual report. ^ff> 

19. EEL-GRASS. 

Sent on by the South Bristol Farmers* Club, New Bedford, Mass. 

I. Was tested soon after collection, and II. after six months ex- 
posure to atmospheric influences. 

I. II. 

Moisture (as sent on), 
Ash constituents, 
Nitrogen in organic matter. 
Potassium oxide in ash, 
Sodium " " 

Calcium '' '' 

Magnesium " " 
Phosphoric acid '' 
Insoluble matter, " 

The composition of the seaweeds in their natural condition is some- 
what modified by adhesive sea-shells, sea-water, etc. ; no two samples 
would strictly agree in composition without a previous careful clean- 
ing of the plants. Time and exposure modify organic and inorganic 
constituents ; the alkalies and some of the earthy matters are liable 
to be washed out in part at least by rain; starchy materials, etc., 
are decomposed apparently at a higher rate than some of the nitro- 
genous organic matter. — The entire amount of potash, phosphoric 
acid and nitrogen contained in the organic vegetable matter is finally 
available. 

Assuming for coarse vegetable organic matter a similar rate of 
disintegration ; — and allowing the same rates of valuation as in Nos. 
10 and 18, one ton of I. would be worth $4.38,* and one ton of II. 
$3.90. 



45.61 


per 


cent. 


25.17 


pel 


cent 


20.39 






10.81 




(( 


.70 






.96 




(( 


1.61 






.21 




(( 


2.51 






.74 




(( 


1.56 






2.70 




(( 


.09 






.12 




'• 


.41 






.22 




u 


.46 






1.60 




(( 



20. RED LEATHER SHAVINGS. 

Sent on from Marlboro*, Mass. 

Moisture at 100° C. 40.59 per cent. 

Nitrogen in Organic matter, 5.12 *' 
Ash Constituents, 0.27 *' 



t-: 



■■* *. 
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The fertilizing value of this material is practically unknown. The 
same may be said of another leather refuse, known as " Chemically 
Prepared Leather Refuse/' refen-ed to in some of my previous 
reports. The latter consists usually of a coarse powder of a more 
or less dark brown color. Eight to ten samples, which have thus 
far been tested at the station, show a variation of from 5.0 to 8.8 
per cent, of nitrogen. Its use as a constituent of commercial com- 
plete fertilizer, without stating the fact on the package, — is quite 
properly considered an imposition on the consumer. 

Whilst it is desirable that all suitable refuse materials from our 
virions industries should be tried by interested parties regarding 
their manurial value, it is not less important that the incorporation 
of any kind of material of an unknown rate of disintegration into 
compound commercial fertilizers ought to be discouraged. 

The best interests of the farmers as well as of the trade in com- 
mercial fertilizers are most efficiently promoted by that course of 
action. To meet the ysivying periodical wants of the growing plants 
necessitates at all times a liberal supply of available plant food of 
all kinds. To comply economically with that essential requirement, 
for the successful cultivation of any crop renders it necessary to 
have at least some approximately correct information regarding the 
behaviour of the various constituents of fertilizers, when brought 
under the influence of soil and atmosphere. A disregard of this 
point on the part of a manufacturer, when compounding his articles 
for the general market, involves not only serious disappointments to 
the farmers, who chance to use them, but must ultimately ruin his 
tiade. 

PEAT. (21—23). 



e 



21. Sent on from Harwich, Barnstable Co., Mass. 

22. Sent on from Hudson, Worcester Co., Mass. 

23. Sent on fromHolyoke, Hampden Co., Mass. 





21 


2» 


23 




POUNDS PER HUNDRED. 


Moisture at 100*> C. . . . . . 


78 26 


33.61 


54.28 


Dry Matter, ...... 


21.74 


66.39 


45.72 


Ash constituents in dry matter, . . * . 


1.31 


4.64 


33.70 


Nitrogen in wet peat, ..... 


.41 


1.40 


.43 


Nitrogen in perfectly dry peat, ... 


1.89 


2.11 


.94 
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The difference in the composition of samples 21 and 22, is mainly 
due to their different state of moisture. Both are fair specimens of 
then* kind. The low percentage of nitrogen in sample 23 is caused 
by an exceptional large admixture of soil. Wherever the entire 
deposit shows a similar amount of earthy admixture, a direct culti- 
vation, after draining, suggests itself as worth trying. 



FISH. (24—30). 

24. Dry Fish, sent on by Franklin F'armers' Club. 

Guaranteed composition ; not stated. 

25. Dry Fish, sent on by Milo L. Smith, Smith's Ferry, Mass. 

Guaranteed composition ; not stated. 

26. Dry Fish, of Quinnipiac Fertilizer Co. Collected of E. T. 

Sabin, East Amherst, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid, 6 to 8 
per cent. ; soluble and reverted phosphoric acid 2 to 4 per 
cent. ; nitrogen 7 to 9 per cent. 

27. Dry Fish of Geo. W. Miles' Co., Milford, Ct. Collected of 

P. F. Bridges, South Deerfield, Mass., b}- State Inspector. 
Guaranteed composition; Nitrogen 7 to 10 per cent. 

28. Half dry Dog Fish Pomace, sent on from Portsmouth, R. I. 

29. Fish Pomace of Geo. W. Miles' Co., Milford, Ct. Collected 

of P. F. Bridges, So. Deerfield, Mass., by State Inspector. 

30. Fish Pomace, collected of H. L. Phelps, Northampton, Mass., 

by State Inspector. 



m 
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31. CASTOR POMACE. 

Collected of D. A. HortoD, Northampton, Mass., by State 
Inspector. 

Moisture at 100° C. 10.18 per cent. 

Total phosphoric acid, 2.13 " 

Nitrogen (18 cts. per lb.), 5.69 " 
Potassium Oxide, .92 '* 



Valuation per 2000 lbs. , $23.84 
' COMPLETjS MANURES. 

32. Bowker's Hill and Drill Phosphate. Collected of C. F. Brown, 
Northampton, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 10 to 12 
per cent. ; soluble and reverted phosphoric acid (available) 
8 to 10 per cent. ; Ammonia 2.5 to 3.5 per cent, (equiv- 
alent to Nitrogen 2.0 to 2.8) ; potassium oxide 2 to 3 per 
cent, (in form of sulphate) . 

33. Quinnipiac Phosphate. Collected of E. T. Sabin, East 
Amherst, Mass., by State Inspector. 

• Guaranteed composition ; soluble and reverted phosphoric 
acid (available) 8 to 10 per cent. ; insoluble phosphoric 
acid, 1 to 3 per cent. ; nitrogen, 2.5 to 3.5 per cent. ; 
potassium ox4de, 2 to 3 per cent. 

34. X L Superphosphate, Bradley Fertilizer Co. Collected of W. 
S. Westcott, Amherst, Mass., by State Inspector. 

Guaranteed composition; total phosphoric acid, 9 to 11 
per cent. ; soluble phosphoric acid, 7 to 8 per cent. ; rever- 
ted phosphoric acid 2 to 3 per cent. ; insoluble phosphoric 
acid, 2 to 3 per cent. ; nitrogen, 2.5 to 3 per cent. ; potas- 
sium oxide, 2 to 3 per cent. 
v.SjSv L- T^- Crocker's Complete ManulE Collected of Fuller & 
;r*fife^' Newton, Springfield, Mass., by State Inspector. 

;^ . Guaranteed composition ; soluble phosphoric acid, 6 to 8 

^ >?^*'^j^* ^-i •' P®^' cent. ; reverted phosphoric acid, 2 to 4 per cent ; insol- 

-5''^^^^'^^'*^'* ^^-^ ^^^^ acid, 1 to 2 per cent.; Ammonia, 2.5 to 

"X"' "*^^ ^^1^;- ..^ 3.4 p^v^jcent. (nitrogen, 2.06 to 2.89) ; potassium oxide, 6 

* ^'-'l W^ JP^i* cent. 
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88 


84 


3S 




POUNDS PER HUNDRED. 


Moisture at 100** C. 


15.50 


22.06 


14.08 


16.19 


Total phosphoric acid, . 






10.47 


12.99 


10.45 


10.94 


Soluble " 






8.26 


4.86 


8.42 


6;78 


Reverted ** 






1.00 


5.82 


0.63 


1.53 


Insoluble, " ^Mf 
Nitrogen, '^^l - . 






1.21 


2.31 


1.40 


2.63- 






2.42 


2.76 


2.87 


2.49 


Potassium Oxide, . . 0. 






1.85 


2.80 


1.82 


4.65 


Valuation per 2000 lbs.. 


P4.94 


P7.43 


P5.95 


$35.94 
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a,;^?-GOESSMANN, Director, 
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I^ODDER ANAlYSES. 



36. 



HAY OF BLACK GRASS. (No. One). 



Sent on by the Secretary of the Rowley Farmer's Club^ Rowley, 
Ess^x Co., Mass., in April, 1883. . 



Moisture at 100** C^ 
Dry Matter,^ . . . 



ANALYSIS OF DRY MATTER. 

Crude Ash, . . '. , . . . « . : 
** Cellulose, ...... ^ 

" Fat, 

** l*rotein, (nitrogenous matter) , 

Non-nitrogenous extract matter, . . 



© o 
o A 

n, O 



10.22 
89.78 



100.00 



'8.63 
24.78 
1.52 
.9.39 
S5.68 



100. 









2044 
1795.6 



2000. 



172.6 

i96.6 

80.4 

187.8 

1113.6 



3 a -^ 

it 



■e bo 



2000. 



r? 



Sri 

3 I 



o 

r 



o 



s 



The grass was'c^4)efore;'blooming on the 24th of June, 1882 ; it 
would have naatira^, ace<§^ding to the letter of tlfe Secretary, by the 
10th of July. Taehayfji^ been housed ^.^oon as cured. 
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37. HAY OF BLACK GRASS. (No. Two). 

Sent on by the Rowley Farmer's Club, in April, 1883. 



Moisture at 100** C, 

Dry Matter, 

ANALYSIS OF DRY MATTER. 

Crude Ash, 

" Cellulose, ....... 

" Fat, 

** Protein, (nitrogenous matter). 
Non-nitrogenous extract matter, . . 



II 

V o 

2 i 



13.15 

86.85 



100.00 



6.50 

23.66 

1.20 

7.16 

61.49 



100. 






II 






263.0 
1737.0 



2000. 



130.0 

573.2 

24.0 

143.0 

1139.8 



2000. 



^ o 

to fl 



'^ be 
o ^ 



5z5 s 



II 

•♦-» 
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a 
P 
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The gi-ass which served for the production of hay No. two was cut 
when it began to look red, approaching maturity, — on the 24th of 
July, 1882. The hay had been housed as soon as cured. 



38. HAY OF HIGH MARSH GRASS. (No. Three). 
Sent on by the Rowley Farmer's Club, in April, 1883. 



Moisture at 100° C, 

Dry Matter, 

ANALYSIS OF DRY MATTER. 

Crude Ash,. 

" Cellulose, 

" Fat, 

** Protein (nitrogenous matter). 
Non-nitrogenous extract matter, . . 



2 & 



11.06 

88.95 



100.00 



6.18 

24.81 

0.98 

6.14 

61.89 



|0Q# 






221. 
1779.0 



2000. 



123.6 

496.2 

19.6 

122.8 

1237.8 



a 

O OQ 

s a 



§ ^ 

p^ 



2000. 



I 






a 
P 



!3 
55 



(i. 
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The gi'ass was cut in July, 1882, and the hay had been stored away 
in the barn as soon as cured. No statement was made with refer- 
ence to the particulafir- stage of growth of the gi-ass at the time of 
( cutting. ^ 

Three more samples of hay obtained from '' Low Marsh Grass," 
under different circumstances, by members of the Rowlej' Farmer's 
Club, are still under investigation. The results of this work, accom- 
panied by a short discussion of several questions, which suggest* 
themselves quite naturally in an investigation like the above, will be 
published as soon as possible in a subsequent bulletin. 



39. 



NEBRASKA RED CORN. 
Sent on from Franklin Co., Mass. 
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Moisture at 1(W C, 


10.74 


214.8 








Drv Matter 


8jR26 


1785.2 








m^ ^ J AvacwvVV'A ys •••••••• 






100.00 


2000. 




ANALYSIS OP DRY MATTER. 












Crude Ash. 


1.29 
3.00 


25.8 
60. 


20.4 


34 


I— 1 


" Cellulose, 


CO 


" Fat, 


5.40 


108. 


82.08 


76 




" Protein (nitrogenous matter). 


12.64 


252.8 


214.88 


85 




Non-nitrogenous extract matter, . . 


66.93 


1338.6 


1258.28 


95 






89.26 


2000.0 


1575.64 







The detailed results of a chemical examination, regarding the 
nutritive value, of various prominent varieties of corn raised in 
Massachusetts, as compared with western and southern corn, may 
be found in the annual report of the Secretary of the Mass. State 
Board of Agi'iculture, for 1879.^ A comparison of the above stated 
analytical results, with those referred to,— show a high nutritive 
value for the red variety. Whether this result is mainly due to a high 
state of fertilization of the soil, which served for its production, or 
to an inherent superiority of this variety of corn, further observation 
only can decide. 
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FERTILIZER ANALYSES. 



40. Ammonium Sulphate. Collected of Geo. P. Smith, Sunder- 
land, Mass., by State Inspector. 

Guaranteed composition; ammonia 24 to 25 per cent., 
(equivalent to nitrogen 19.75 to 20.5 per cent.). 

Moisture at 100° C, 0.23 per cent. 

Ammonia (equivalemt to nitrogen, 20.4), 24.80 '' 
Sulphuric acid, 61.60 '' 

Insoluble matter, - ' 0.05 " 

Valuation per 2000 lbs., $106.08 



41. Nitrate of Soda. Collected of D. A. Hortou, Northampton, 
Mass., by State Inspector. 

Moisture at 100° C, 1.25 per cent. 

Nitrogen, 15.57 '' 

Insoluble matter, .45 " 

Valuation per 2000 lbs., $62.28 



42. Raw Wool. Fleece from Argentine Republic, sent on for ex- 
amination from Clinton, Mass. 



\ 



Moisture at 100° C, 

Organic and Volatile Matter, 

Ash constituents. 

Fatty matter (ether abstract) , 

Nitrogen, 

Insoluble matter. 



6.95 per cent. 
92.46 '' 

7.54 '' 

3.92 '' 
12.88 '' 

3.63 '' 



One hundred parts of wool washings contained : — 



I. 

With Acidulated Water. 

Potassium oxide, 4.20 per cent. 



Sodium oxide, 


.40 


Calcium oxide. 


.61 


Magnesium oxide, 


.20 


Ferric oxide. 


.13 


Phosphoric acid, 


traces 



II. 

With Hot Water, 

3.92 per cent. 

.49 " 

.28 
None 



i^} 
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The above stated analytical results of " Raw Wool " do not apply 

to " wool- waste " from factories ; for the latter material is as a rule 

more or less mixed with foreign substances as sweepings, etc. The 

f^ nitrogen of wool-waste has varied in my own experience froip 6.25 

per cent, as the highest, to 3.76 per cent, the lowest result. 

The amount of fertilizing material (potash, phosphoric acid and 
nitrogen) removed from 100 pounds of raw wool in consequence of 
washing, has been found in a series of tests to be worth at present 
rates of valuation from 46 to 47 cents. 



43. 



Nova Scotia Plaster (Gypsum). Collected of D. A. 
Northampton, Mass., by State Inspector. 



Horton, 



Moisture at 100° C, ' 


15.79 per cent 


Calcium oxide. 


34.29 ** 


Magnesium oxide, 


, 0.36 '' 


Sulphuric acid, 


• 47.14 '' 


Insoluble matter. 


1.42 " 


Carbonic acid, 


Not determined 



This gypsum contained a few per cent of calcium and magnesium 
carbonates, which not unfrequently are associated with it. 



POTASH COMPOUNDS. (44—47). 

44t Muriate of Potash, of Quinnipiac Fertilizer Co., New Lon- 
don, Ct. Collected of E. T. Sabin, East Amherst, Mass., 
by State Inspector. 

45t. Muriate of Potash. Collected of G. P. Smith, Sunderland, 
Mass., by State Inspector. 







46* Muriate of Potash, of Bowker Fertilizer Co., Boston, Mass. 
Collected by State Inspector. » y. ^ . 





POUNDS PER HUNDRED. 


Moisture at 100° C, . 

Potassium oxide, 

Sodium oxide, 

Magnesium oxide, 

Sulphuric acid, 

Insoluble matter, 


2.89 
60.05 
8.30 
0.60 
0.28 
0.16 


2.85 
60.59 

8.40 
trace 
trace 

1.60 


2.89 
50.40 
8.30 
0.60 
0.28 
0.15 


Valuation per 2000 lbs., 


$42.54 


#43.00 


$42.84 
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This form of the " German Potash Salts '* has thus far proved a 
very reliable source of potassa for general agricultural purposes ; an 
extensive application has caused of late some advance of its cost, 
as comj^ared with previous years. 

47 • Potash Magnesia Sulphate, of Bowker Fertilizer Co. Col- 



iash Magnesia Sulphate, 


of Bowker 


Fertilizer 


lected by State Inspector. 






Moisture at 100° C, 


4.90 


per cent. 


Calcium oxide, 


1.15 




Magnesium oxide. 


11.30 




Potassium oxide. 


24.94 




Sodium oxide, 


2.09 




Sulphiu'ic acid. 


46.99 




Insoluble matter. 


0.54 




Valuation per 2000 lbs 


•» 


$34.92 



The above compound belongs to a series of salines which some 
ten years ago, under the name of "German Potash Salts*' or "Stass- 
furt Salines," were introduced into our agi-icultural industry for 
manurial purposes. Its peculiarity consists in the combination of a 
large amount of potassium sulphate, from 46 to 47 per cent., with a 
remarkable quantity of magnesium sulphate, from 33 to 34 per cent. 

The magnesium sulphate stands foremost among substances noted 
for their quality to counteract the well known great retentive power 
of most soils for potassa. This circumstance renders the Potash- 
Magnesia sulphate a very valuable material for the cultivation of 
deep rooting plants, in case of an exhaustion of potassa in the sub- 
soil. 

The Potash-Magnesia Sulphate, as well as the " Douglass Muriate 
of Potash," occupy a peculiar position among our recently intro- 
duced potash resources for manurial purposes. The former has 
proved the preferable compound where the presence of large qu^ti- 
ties of chlorides is known to affect seriously the quality of the vege- 
table growth, as in the case of tobacco, etc. ; whilst the latter rec- 
ommends itself, on account of from 70 to 75 per cent, of muriate of 
potash, in presence of from 15 to 20 per cent, of sulphate of magnesia, 
for deep-rooting forage plants. 

A detailed discussion of the character and special fitness of the 
various brands of German Potash Salts for agricultural purposes, 
can be found in the annual report of the Secretary of the Mass. 
State Board of Agriculture for 1874. 



l^' 
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BONES, (48—52). 

48. Fine Ground Raw Bones, sent on from Worcester, Mass. 

49. Holyoke Bone Saw Dust, of Holjoke Manufacturing Co. Col- 

lected of D. A. Horton, Northampton, Mass., by State 
Inspector. 

,50. Darling's Fine Bones. Collected of Parker & Gannet, Boston, 
Mass., by State Inspector. 

51. Ground Fine Bones, of Bowker Fertilizer Co., Boston, Mass. 

52. Bradley's Fine Ground Bones. Collected of Breck & Son, 

Boston, Mass., by State Inspector. 





48 


49 


50 


51 


52 




POUNDS PER HUNDRED. 


Moisture at 100*» C 

Total phosphoric acid, 

Nitrogen, 


4.63 

22.41 
3.69 


9.50 

24.96 

3.97 


7.10 

25.45 

2.90 


6.53 

23.82 

3.83 


7.17 

23.28 

3.96 


Valuation per 2000 lbs., 


^43.86 


#48.21 


$43.88 


$46.20 


#46.11 



The majority of these samples are fair representatives of refuse 
bones from rendering establishments. They were well ground, por- 
ous and friable, and thus in a favorable condition for speedy action. 
Sample 49 being the Vfaste material from another industry, consisted 
of a uniform finely ground mass, yet was compact, gritty and hard. 
A previous composting or an earlier application will here materially 
assist to secure an economical return from the investment. 



FISH. (53—55). 

53. Dry Ground Fish, sent on from South Hadley Falls, Mass. 

Guaranteed composition not. stated. 

54. Bowker's Dry Fish. Collected of C. T. Brown, Northampton, 

Mass., by State Inspector. 

Guaranteed composition; ammonia 10 to 12 per cent, 
(equivalent to nitrogen 8.25 to 9.9 per cent.). 
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55t Chittenden's Dry Ground Fish, of National Fertilizer Co., 
Bridgeport, Ct. Collected of J. A. Sullivan, Northamp- 
ton, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 6 to 8 
per cent. ; ammonia 8 to 1 per cent, (equivalent to nitro- 
gen 6.5 to 8.25 per cent. 





Jt? 


PBB HUNDRED. 




JWllNDS 


Moisture at 100° C, 

Total phosphoric acid, 

Soluble phosphoric acid, \ A 
Reverted, - " / ' ' *• T 
Insoluble phosphoric acid, . . . . . 
Nitrogen, ^ ^ . 


10.38 
6.0i 

2.82 

3.18 
6.13 


9.02 
8.07 

3.68 

4.39 
8.32 


10.78 
6.58 

3.00 

3.68 
7.20 


Valuation per 2000 lbs., . . . / 


$36.53 


$49.43 


$42.22 



FISH ANL) POTASH. (56—28). 

56. ChittendenS Fish and Potash, of National Fertilizer Co., 

Bridgeport, Ct. Collected of J. A. Sullivan, Northamp- 
ton, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 6 to 8 
per cent^ ; potassium oxide 4 to 6 per ^ent. ; ammonia 3 to 
5 per cent, (equivalent to nitrogen 2.5 to 4 per cent.). 

57. Fish and Potash, of Geo. W. Miles' Co., Milford, Ct. Col- 

lected of P. F. Bridges, So. DeerjBeld, Mass., by State In- 
spector. 

Guaranteed composition ; soluble and reverted phosphoric 
acid (available) 5 to 8. per cent. ; potassium oxide 4 to 6 
per cent. ; ammonia 4 to 6 per cent. * (equivalent to nitro- 
gen 3.25 to 5 per cent. 



58. Fish and Potash. No. One, of Quinnipiac Fertilizer Co., 
New London, Ct. Collected of E. T. Sabin, East Amherst, 
Mass. 

Guaranteed composition ; total phosphoic acid 5 to 7 per 
cent. ; soluble and reverted phosphoric acid (available) 3 
to 5 per cent. ; insoluble phosphoric acid 2; potassium 
oxide 3 to 5 per cent. ; nitrogen 3.25 to 4.25 per cent. 



^) 
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POUNDS 


PER HUNDRED. 


Moisture at 100® C, 


10.60 


1378 


19.67 


Total phosphoric acid, 












6.04 


7.67 


7.90 


Soluble " - . . 












0.32 


3.44 


.60 


Reverted ** . . 












2.45 


1.60 


6.60 


Insoluble ** . . 












3.27 


2.63 


1.90 


Potassium oxide, 












4.34 


4.69 


4.30 


Nitrogen, .... 












2.76 


.3.63 


3.73 


Valuation per 2000 11»., 


$24.93 


$33.73 


$33.00 



AMMONIATED SUPERPHOSPHATES AND COMPLETE 
M^ANURES. (59-^70). 

59. Sparrow's Bone ancj^ptash Phosphate, of Jiidson & SpaiTOw. 

Collected of Everett & Gleason, Boston, Mass. By State 
Inspector. 

Guaranteed composition ; soluble phosphoric acid 9 toll 
per cent. ; potassium oxide 4 to 5 per cent. ; ammonia 3 to 
4 per cent, (equivalent to nitrogen 2.5 to ^.3 per cent.). 

60. Mitcheirs Standard Phosphate. Collected of J. & J. A. Rice, 

Worcester, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 12.42 per 
cent. ; soluble phosphoric acid 9.85 per cent. ; insoluble 
phosphoric acid 2.57 per cent. ; potassium oxide 2.16 per 
cent. ; nitrogen 2.64 per cent. 

61. Standard Superphosphate, of Standard Fertilizer Co., Bos- 

ton, Mass. Collected of Wm. H. Earle, Worcester, Mass., 
by State Inspector. 

Guaranteed composition; total phosphoric acid 13 to 15 
per cent. ; soluble and reverted phosphoric acid (available) 
9 to 13 per cent. ; insoluble phosphoric acid 2 to 4 per cent. ; 
potassium oxide 2 to 4 per cent. ; magnesium i, oxide 1.5 to 
2 per cent. ; ammonia 2 to 4 per cent, (equivalent to nitro- 
gen 1.6 to 3.3 per cent. 

62. Bay State Ammoniated Bone Superphosphate. Collected of 

J. S. Clark & Son, Worcester, Mass., by State Inspector. 
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Guaranteed composition ; soluble and reverted phosphoric 
acid (available) 9 to 10 per cent. ; insoluble phosphoric 
acid 2 to 3 per cent. ; ammonia 3.5 to 4 per cent, (equiva- 
lent to nitrogen 2.9 to 3.3 per cent. 







S9 


60 


61 


62 






POUNDS PER HUNDRED. 


Moisture at 100° C, 


14.75 


16.10 


19.38 


26.78 


Total phosphoric acid, 
Soluble " . . 




12 06 


11.56 


12.14 


10.10 




11.60 


6.10 


7.29 


7.33 


Reverted " 




.22 


.94 


2.09 


1.25 


Insoluble " . . 




.24 


4.52 


2.76 


1.52 


i Magnesium oxide, y- 
/ Potassium oxide, X . 


P 


3.89 


4.24 


1.51 




;^ 






1.50 




Nitrogen, .... 


3.39 


2.23 


1.81 


3.30 


Valuation per 2000 lbs., 


^5/06 


P4.20 


$32.30 


$35.13 



63. Complete Manure. Potatoes and Vegetables, of H. L. 

Phelps, Northampton, Mass. Collected'by State Inspector. 
Guaranteed composition ; soluble and reverted phos- 
phoric acid (available) 5 to 6 per cent. ; potassium oxide 
(sulphate) /) to 7 per cent. ; ammonia (in form of organic 
matter and ammonia salts) 4 to 5 per cent, (equivalent to 
nitrogen 3.3 to 4.1 per cent. 

64. Darling's Lawn-Dresser. Collected of Parker & Gannet, Bos- 

ton, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 10 to 13 
per cent. ; potassium oxide 5 to 6 per cent. ; ammonia 5 to 
6 per cent, (equivalent to nitrogen 4.1 to 4.9 per cent.). 

65. Bowker's Lawndressing. Collected of C. T. Brown, North- 

ampton, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 6 to 8 per 
cent. ; soluble and reverted phosphoric acid (available) 5 
to 6 per cent. ; potassium oxide 4 to 5 per cent. ; nitrogen 
4 to 5 per cent. 



66. Bradley's X L Ammoniated Bone Superphosphate. Collected 
of Parker & Gannet, Boston, Mass., by State Inspector. 

Guaranteed composition ; soluble phosphoric acid 7 to 8 
per cent. ; reverted phosphoric acid 2 to 3 per cent. ; insol- 
uble phosphoric acid 2 to 8 per cent. ; potassium oxide 2 to 
3 per cent. ; nitrogen 2.5 to 3.25 per cent. 



(^> 
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68 


64 


6S 


66 




POUNDS PBR HUNDRBD. 


Moisture at 100® C. . . . . 


12.08 


9.43 


10.83 


16 80 


Total phosphoric acid, .... 


8.20 


10.83 


7M 


12.31 


Soluble **.... 


4.80 


0.68 


6.09 


8.37 


Reverted **.... 


2.26 


2.40 


0.64 


1.03 


Insoluble, " . . . . 


1.16 


7.86 


2.13 


2.91 


Potassium Oxide, .... 


4.62 


6.14 


371 


2.64 


Nitrogen (in form of organic matter). 


187 


4.47 


6.06 


8.10 


Nitrogen (in form of ammonia salts), 


1.82 








Valuation per 2000 lbs., 


$40.07 


$40.32 


$41.21 


$40.05 



67 1 Dole's Common Sense Fertilizer. No. Three. Collected of 
J. A. Sullivan, Northampton, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 4 to 6 
per cent. ; potassium oxide 3 to 5 per cent. ; nitrogen 3 to 
6 per cent. 



68 • Bosworth Bros*. Superphosphate of Lime. Collected of Wil- 
son & Holden, Worcester, Mass., by State Inspector. 

Guaranteed composition ; soluble phosphoric acid 7 to 8 
per cent. ; reverted phosphoric acid 4 to 5 per cent. ; insol- 
uble phosphoric acid 2 to 5 per cent. ; potassium oxide 2 to 
3 per cent. ; nitrogen 2 to 2.5 per cent. 



69* Russell Coe's Ammoniated Bone Superphosphate. Collected 
of Wm. H. Earle, Worcester, Mass., by State Inspector. * 
Guaranteed composition ; total phosphoric acid 12 to 15 
per cent. ; soluble and reverted phosphoric acid (available) 
10 to 12 per cent. ; potassium oxide 2.5 to 4 per cent. ; 
nitrogen 1.75 to 2.5 per cent. 



70t Sparrow's Grass Fertilizer of Judson & Sparrow. Collected 
of Everett & Gleason, Boston, Mass., by State Inspector. 

Guaranteed composition ; soluble and reveiiied phosphoric 
(available) 8 to 9 per cent. ; potassium oxide 4 to 5 per 
cent. ; ammonia 5 to 6 per cent, (equivalent to nitrogien 4.1 
to 4.9 per cent. 
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67 


68 


69 


70 




POUNDS PER HUNDRED. 


Moisture at 100** C, 

Total phosphoric acid, 


14.20 


8.264 16.62 


10.40 


5.98 


16.60 


8.44 


9.60 


Soluble " 


.67 


3.60 


4.22 


7.46 


Reverted ** -<. •. . , . . . 


^.36 


6.10 


1.13 


1.09 


Insoluble *» 


3.06 


7.90 


3.09 


1.06 


Potassium oxide, . ' 


3.33 


2.06 


1.40 


4.28 


Nitrogen, 


1.49 


2.13 


2.96 


4.78 


Valuation per 2000 lbs., . \. .' . : 


#18.36 


pe.2i 


$29.66 


$44.80 



C. A. GOESSMANN, Director, 

Amherst, Mass. 






f * • / 






J. £. WUllams, Printer, Amherst, Mass. 
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FODDER ANALYSES. 



101. 



HAY OF WINTER RYE. 



Sent on by the Secretary of the Mass. State Board of Agriculture, 

John E. Russell. 







? <» 


B 


^ -5 








2 n 


« 00 

3 a 


3 1 

"S 1 

4i V 


0) 




I 1 


1- 


i * 


§■5 
^1 


t 






o 


PM 


PM ;3 




Moisture at 100*» C, 


8.55 


17100 








Dry Matter, 


91.45 


1829.00 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 










00 


Crude Ash, 


6.40 


128.00 






^ 


** Cellulose, 


32.97 


659.40 








«* Fat, 


2.57 
10.66 


51.40 
213.20 


23.65 
121.52 


46.(0 
57.00 




** Protein, (nitrogenous matter), 




Non-nitrogenous extract matter, . . 


47.40 


948.00 


948.00 


100 00 






100.00 


2000.00 


1093.17 







The sample was cut May 25, 1883, when in full blossom ; it is of 



.1^ 
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a fair quality and compares well with a medium good quality of 
meadow hay. The rate of digestibility stated in connection with the 
non-nitrogenous extract matter of the hay includes that of the crude 
cellulose or raw fibre. Green Winter Rye in blossom may contain 
from 20 to 26 per cent, of vegetable matter, and from 80 to 74 per 
cent, of water. 

102. HAY OF OATS. 

From one of the experimental plots of the Station. 



Moisture at 100° C, 
Dry Matter, . . . 



ANALYgIS OF DRY MATTER. 

Crude Ash, 

" Cellulose, 

** Fat, 

'* Protein, (nitrogenous matter). 
Non-nitrogenous extract matter, . . 



i a 
^8 



6.43 
93.57 



100.00 



6.41 

.34.06 

2.92 

6.58 

50.03 



100.00 



5 5 

N O 
OD 08 

1^ 



128.60 
1871.40 



2000.00 



128.20 

681.20 

58.40 

131.60 

1000.60 



2000.00 






^ o 

00 g 



26.86 

75.01 

1000.60 



1102.47 



be S 

:i 

5 fl 



I 



46.00 

67.00 

100 00 



1 



The sample was collected, when in full blossom ; its composition 
can scarcely be called a fair one. The dry vegetable matter of oats 
in blossom may vary from 15 to 20 per cent, of the weight of the 
green plant. 

Actual field experiments have shown, that the condition and the 
quality of the soil, aside of season and of climate, exert a decided 
influence not only on the quantity, but also on the quality of the 
crops raised upon it. This fact deserves particular attention in the 
cultivation of forage crops. Oats raised dihing the same season 
upon the same kind of soil, with the aid of manures and without 
them, has been noticed to contain, in the latter case as low as five 
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and in the fonner as high as eleven per cent, of nitrogenous constit- 
uents in its dry vegetable matter. The existence of similar relations 
between the particular condition of the soil and the composition of 
the crops has been proved in regard to most of our prominent 
grasses, and leguminous plants as clover, as well as of mixed forage 
crops like meadow hay. A high percentage of nitrogenous constitu- 
ents in these crops is usually accompanied by a high percentage of. 
phosphoric acid compounds. As both are known to exert a decidedly 
beneficial influence on the absolute and relative nutritive value of a 
single article of fodder, may it be an entire plant or a particular part 
of it, it needs scarcely any farther argument to prove that an econ- 
omical system of feeding our farm stock ought to begin with an intel- 
ligent cultivation of our leading fodder crops. We ought to raise 
them with a view to promote the special development of their most 
valuable nutritive constituents ; and to select the crops for cultivation 
with reference to the particular adaptation of soil, climate and loca- 
tion to favor the production of the best of its kind. The introduction 
of a greater variety of fodder crops cannot fail to assist materially in 
gaining the desirable end. To raise good potatoes for family use, 
or good sugar-beets for the sugar manufacturer, requires a different 
condition of the soil a-* far as the character of its accumulated plant 
food is concerned, than to raise both crops of a superior qualitj^ for 
feeding purposes. A mealy potato is usually rich in starch and 
comparatively speaking deficient in nitrogenous matter ; and sugar- 
beets best adapted for the manufacture of sugar are rich in sugar and 
contain a low percentage of nitrogenous constituents ; thej' jield to 
the manufacturer the largest amount of sugar at the lowest expense. 
The garden-farmer and the manufacturer of sugar judge the quality 
of their respective crops by a standard quite different from that of 
the farmer, who, engaged in general farming, considers stock feed- 
ing an important part of his industry. 

To compound an economical and suitable diet for any class of 
farm animals requires not only a general knowledge of the composi- 
tion of the fodder on hand, but also a fair acquaintance with the rel- 
ative proportion of the three groups of essential nutritive constituents 
they are apt to contain under different conditions of the soil. This 
kind of information is as essential for the guidance of the experimen- 
ter, as the knowledge of the special wants of the animal with refer- 
ence to its organization, age, and functions. The wide range of va- 
riations in composition which has been noticed in our leading fodder 
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crops when raised upon rich or exhausted lands, renders many of our 
current tabular statements of the chemical composition of the more 
prominent articles of fodder of doubtful merit in the hands of the 
farmer^ who considers them an unfailing guide in his fecial case. 
The majority of these fodder tables may be traced to one source 
(E. Wolff) ; they state the mean of a smaller or larger number of 
analyses, quite frequently made without any intention to ascertain 
the possible variations in the composition of the article under iuves- 
.tigation. The analytical statements themselves refer in the majority 
of cases to plants raised in Germany and in other European coun- 
tries. Whilst the great value of these tables from an agricultural 
edu national standpoint must be conceded ; their anal} tieal statements 
require a qualification before they may be safely relied on in home 
practice. The annual report of the Secretar}- of the Mass. State 
Board of Agriculture for 1882, pages 104 to 114, contain a tabular 
Statement of the composition of many fodder crops, giving the ex- 
tremes (highest and lowest percentages found) with reference to each 
group of the nutritive constituents. This mode of stating the com- 
position of tiie various farm crops, tends to direct the attention 
more decidedly towards the advantages arising from a proper cultiva- 
tion of fodder crops. The experiment station has entered upon a 
systematic course of investigation to assist in determining the influ- 
enc^e of stage of growth and of cultivation on the feeding value of 
some of our prominent forage plants. 

103. COTTON SEP:D meal. (1) 

Sent on by J. E, Soper & Co., of Boston. 
Eighty-six per cent, passed through mesh of 144 to the square inch. 
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Moisture at 100° C, 


7.10 










Dry Matter, 


92 90 
















100.00 




ANALYSIS OF DRY MATTER. 










^ 


Crude Ash, . . . • 


9.34 


186.80 








" Cellulose, 


7.53 


150.60 


34.63 


23.00 




** Fat, 


13.75 
42.68 


275.0Q 
851.60 


260.25 
630.18 


91.00 
74.00 




** Protein (nitrogenous matter), 




Non-nitrogenous extract matter, . . 


26.80 


536.00 


246.56 


46.00 






100.00 


2000.00 


1161.62 
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The composition of the above article does not materially differ from 
that of previously reported analyses ; the variations are within the 
limits noticed in fair samples of cotton seed meal, its mechanical con- 
dition was of a superior character. The meal was produced, aocord- 
ing to the statement of the dealer by a new process, * 'Roller-process," 
and sifted. 

104. GLUTEN MEAL. 

(Refuse from Glucose Manufacture.) 

Sent on by Newton & Fuller, Springfield, Mass. 

Eighty-three per cent, passed through mesh 144 to the square inch. 
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Moisture at 100*» C, 


10.23 


204.60 


J, 






Dry Matter 


89.77 


1795.40 
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ANALYSIS OF DRY MATTER. 
















a s 






Crude Ash, 


.65 


13.00 


s »^ 






" Cellulose, 


1.20 


24.00 


^ <i> 






** Fat, 


5.06 
33.56 


101.20 
671.20 








** Protein, (nitrogenous matter), 




Non-nitrogenous extract matter, . . 


59.63 


1190.60 


^ 








100.00 


2000.00 









The article was of a good mechanical condition. A comparison of 
the analysis No 6, in Bulletin No. 1, shows that the above sample 
contained 3 per cent, of fat and 5 per cent, of nitrogenous niatt3r 
less than that of No. 6, whilst its soluble non-nitrogenous matter 
exceeds that of the latter about 10 per cent. No free sulphuric acid 
was noticed. The discussion of this new article of fodder in connec- 
tion with analysis No. 6, applies here. Considerable interest has 
of late been manifested regarding its use for milk production. This 
analysis as well as the previous one of cotton seed meal. No. 103, 
was made at the special request of the editor of the New England 
Homestead. 



105. 



EXAMINATIONS OF SKIM MILK FOR FAT 

Samples sent on at different times for examination. 

Sample lfo8. 1 2 S 4 5 6 7 



9 10 



Amt. of Fat in 100 parts. | .26 | .31 | .38 | .30 | 38 | .37 | .35 | .48 | .54 | .48 
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FERTILIZER ANALYSES. 



TURF. 

106. Sent on by Horace Graves, Amheist, Mass. 

I. Turf from upper layer, consisting largely of leaves, roots and 
mosses ; brown, colored and fibrous. 

II. Turf from lower layer, consisting of a brown peat-like mass ; 
taken from four feet below the surface and exposed to the air one 
year. 

I. II. 

Moisture at 100'' C, 25.58 per cent. 13.00 per cent. 

Organic and Volatile Matter, 96.72 " 90.57 " 
Ash constituents, 3.28 " 9.43 " 

Nitrogen (in wet peat) , 1.91 " 1.97 " 

The upper layer may be used advantageously as bedding and as 
an absorber of liquid manure ; the lower layer ought to be composted 
with lime or ashes before it is incorporated in the soil ; both samples 
are of a good qualit}- . 

107. Ash of Bogs. Sent on by J. B. Wheeler, Bolton, Mass. 

Moisture at 100° C, 5.05 per cent. 

Calcium oxide, 3.09 " 

Magnesium oxide, 1.13 " 

Potassium Oxide, .16 " 

Phosphoric acid, .93 " 

Insoluble matter, 70.92 " 

The ashes were obtained from the burning of the surface growth of 
a. swamp meadow lately in part underdrained. Bogs, hassocks and 
a few inches thickness of the turf, furnished the ash. The dried-up 
condition of the vegetable matter explains the presence of but a 
small quantity of potash. The ash may prove beneficial upon adjoin- 
ing grass-lands. 
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108. Ashes from Detroit. Sent on by John Lane, Esq., of East 
Bridgewater, Mass. 

Moisture at 100° C, 6.39 per cent. 

Calcium oxide, 34.15 " 

Potassium oxide, 1.00 " 

Phosphoric acid, 2.05 '' 

Magnesium oxide, 3.72 " 

Insoluble matter, 22.10 " 

The ash had evidently been leached before it entered the market. 



109. Grreen Mountain Odorless Fertilizer, of Geo. W. Maynard, 
Lawrence, Mass. Sent on from Salem, Mass. 

Moisture at 100^ C, 
Sulphuric acid. 
Chlorine, 
Calcium oxide. 
Potassium oxide, 
Phosphoric acid. 
Ferric oxide. 
Sodium oxide. 
Insoluble matter, 



FISH AND POTASH. (110-112). 

110. Fish and Potash [s], of George W. Miles' Co., Milford, Ct. 
Collected of D. J. Wright, Northampton, Mass., by State 
Inspector. 

Guaranteed composition ; soluble and reverted phosphoric 
acid (available), 5 to 8 per cent. ; potassium oxide, 4 to 6 
per cent. ; ammonia, 4 to 6 per cent, (equivalent to 3.3 to 
5 per cent, nitrogen). 

HI. Fish and Potash, of Geo. W. Miles' Co., Milford, Ct. Col- 
lected of P. F. Bridges, So. Deerfield, Mass., by State 
Inspector. 

Guaranteed composition ; total phosphoric acid, 5 to 8 
per cent. ; potassium oxide, 3 to 5 per cent. ; nitrogen, 2.5 
to 3.5 per cent. 



19.40 per 


cent. 


2.61 




7.69 




33.39 




•44 




1.37 




1.03 




7.55 




5.15 
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112. Fish and Potash, of Quinnipiac Fertilizer Co., New London, 
Ct. Collected of William H. Earle, Worcester, Mass., by 
State Inspector. 

Guaranteed composition ; total phosphoric acid, 5 to 7 
per cent. ; soluble and reverted phosphoric acid (available) , 
3 to 5 per cent. ; potassium oxide, 3 to 5 per cent. ; nitro- 
gen, 3.25 to 4.25 per cent. 

110 111 112 





POUNDS PER HUNDRED. 


Moisture at 100° C. 


15.60 


27.69 


24.08 


Total phosphoric acid, .... 


7.51 


4.52 


5.93 


Soluble **.... 


4.88 




.93 


Reverted " 


.07 


1.14 


1.96 


Insoluble, ** 


2.66 


3.38 


3.05 


Potassium Oxide, .... 


4.62 


2.57 


3.91 


Nitrogen, ..... 


2.70 


2.77 


4.27 


Valuation per 2000 lbs.. 


PO.18 


$20.80 


Pl.79 



Correction. Fertilizer No. 86, Bulletin No. 4, " Bradle} 's Fish 
and Potash," the valuation of the article ought to read $27.98 instead 
of $37.98. 

AMMONIATED SUPERPHOSPHATES AND COMPLETE 
MANURES. 

US. Chittenden's Complete Manure, Grain, of National * Fertil- 
izer Co., Bridgeport, Conn. Collected of J. A. Sullivan, 
Northampton, Mass., by State Inspector, 

Guaranteed composition ; total phosphoric acid 8 to 10 
per cent. ; soluble and reverted phosphoric acid, (available) 
6 to 8 per cent. ; potassium oxide 5 to 7 per cent. ; ammonia 
4^ to 5^ per cent., (equivalent to nitrogen 3.71 to 4.53 per 
cent. ) . 

114. Bowker's Hill and Drill Phosphate. Collected of Fuller & 
Newton, Springfield, Mass., by State Inspector. 

Guaranteed composition; total phosphoric acid 10 to 12 
per cent. ; soluble and reverted phosphoric acid (available) 
8 to 10 per cent. ; potassium oxide (in form of sulphate) 
2 to 4 per cent. ; ammonia 2 to 3 J per cent., (equivalent to 
nitrogen 1.65 to 2.88 per cent. 
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115 • Stearns' Ammoniated Bone Superphosphate, of Stearns & 
Co., New York. Collected of Wilson & Holden, Worces- 
ter, Mass., by State Inspector. 

Guaranteed composition ; soluble and reverted phosphoric 
acid, (available) 8 to 10 per cent. ; potassium oxide 2 to 
3 per cent. ; ammonia 3 to 4 per cent. , (equivalent to nitro- 
gen 2.47 to 3.30 per cent. 

116. Dole's Common Sense Fertilizer. (No. two) . Collected of 
Parker & Gaunet, Springfield, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 4 to 8 
per cent. ; potassium oxide 3 to 5 per cent. ; ammonia 3 to 
6 per cent., (equivalent to nitrogen 2.59 to 5.18 per cent. 











113 


114 


115 


116 




POUNDS PER HUNDRED. 


Moisture at 100° C, 


14 17 


14.22 


14 48 


23.51 


Total phosphoric acid, 








8.38 


10.31 


10.30 


4.93 


Soluble *• . 








5.14 


4.54 


3.04 


.64 


Reverted *' . . 








1.50 


1.77 


6.12 


3.30 


Insoluble *' 








1.74 


4.00 


1.14 


126 


Potassium oxide, 








5 38 


1.30 


2.16 


3.34 


Nitrogen, (in organic matter), 








3.04 


2.22 


1.99 


.84 


Nitrogen, (in ammonia salts), 














1.06 


Nitrogen, (in nitrates), 






.14 








Valuation per 2000 lbs., .... 


P4.91 


^29.66 


#28.83 


PO.41 



117. Bone Superphosphate, of Lowell Bone Fertilizer Co., Lowell, 

Mass. Collected of R. C. Lord, Lowell, Mass., by State 
Inspector. 

Guaranteed composition ; moisture 5.9 per cent. ; soluble 
phosphoric acid 14.68 per cent. ; reverted phosphoric acid 
.32 per cent. ; insoluble phosphoric acid, .86 per cent. ; 
nitrogen 3.37 per cent. 

118. Bay State Bone Superphosphate, of J. J. Tucker, Boston, 

Mass. Collected of Geo. B. Knowlton^'Fitchburg, Mass., 
by State Inspector. 

Guaranteed composition ; soluble and reverted phosphoric 
acid (available) 9 to 10.5 per cent. ; insoluble phosphoric 
acid 1.5 to 3 per cent. ; ammonia 3 to 4 per cent., (equiva- 
lent to nitrogen 2.5 to 3.3 per cent. 



3 
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119 • Stockbridge Manures. Grass Top Dressing. Collected of 
J. Breek & Son, Boston, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 6 to 8 
per cent. ; soluble and reverted phosphoric acid (available) 
5 to 6 per cent. ; potassium oxide 4 to 5 per cent. ; nitrogen 
4.25 to 5 per cent, (equivalent to ammonia 5 to 6 per cent.) 



120. Bradley's XL Ammoniated Bone Superphosphate. Collected 
of J. & J. A. Rice, Worcester, Mass., by State Inspector. 
Guaranteed composition ; soluble phosphoric 7 to 8 per 
cent. ; reverted phosphoric acid 2 to 3 per cent. ; insoluble 
phosphoric acid 2 to 3 per cent. ; potassium oxide 2 to 3 
per cent. ; niti'ogen 2.5 to 3.5 per cent. 











117 


118 


119 


120 




POUNDS PER HUNDRED. 


Moisture at 100'' C., . . . 


10.45 


22.45 


18.25 


17.50 


Total phosphoric acid, 








16.03 


10.95 


8.32 


12.40 


Soluble ** 








11.69 


8.80 


5.56 


6 81 


Reverted ** 








3.97 


.71 


.97 


3.04 


Insoluble ** 








.37 


1.44 


1.79 


2.55 


Potassium oxide, 












5 65 


1.92 


Nitrogen, (in organic matter), 








2.82 


3.12 


4.16 


2.65 


Nitrogen, (in nitrates), 












1.90 




Valuation per 2000 lbs., .... 


$45.48 


P6.58 


1^47.47 


P6.72 



12L E. Frank Coe's Bone Superphosphate of Lime. Manufactued 
by Enoch Coe, Hunter's Point, N. Y. Collected of J. S. 
Clark & Son, Worcester, Mass., by State Inspector. 

Guaranteed composition ; soluble and reverted phosphoric 
acid (available), 11.96 per cent.; insoluble phosphoric 
acid, 1.28 per cent. ; nitrogen, 2,64 per cent. 



If>9 Oninnn^iac Co's. Phosphate. Collected of Wm. H. Earle, 
ster, Mass., by State Inspector, 
rauteed composition ; soluble and reverted phosphoric 
available), 8 to 10 per cent. ; insoluble phosphoric 
to 3 per cent. ; potassium oxide, 2 to 3 per cent. ; 
in, 2.5 to 3.5 per cent. 



^^ 
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123 • IXL Ammonialed Bone Superphosphate, of Geo. W. Miles' 
Co., Milford, Ct. Collected of D. J. Wright, Northamp- 
ton, Mass., by State Inspector. 

Gruaranteed composition ; soluble and reverted phosphoric 
acid (available), 8 to 12 per cent. ; potassium oxide, 1 to 3 
per cent. ; ammonia, 2.5 to 4 per cent, (equivalent to nitro- 
gen 1.65 to 3.30 per cent. 



124* Bay State Ammoniated Bone Superphosphate, of J. J. Tucker, 
Boston, Mass. Collected of H. A. Emerson, Winchester, 
Mass., by Chemist of the Station. 

Guaranteed composition ; total phosphoric acid, 12.20 
per cent. ; soluble and reverted phosphoric acid (available), 
9.20 per cent. ; insoluble phosphoric acid, 3.00 per cent. ; 
ammonia, 3.29 per cent, (equivalent to nitrogen 2.71 per 
cent. ) . 











121 


122 


123 


t24 


. 


POUNDS PER HUMDBED. 


Moisture at 100° C, 




22.90 


19.10 


19.04 


27.67 


Total phosphoric acid, 








9.97 


11.03 


11.95 


9.68 


Soluble " . . 








7.84 


7.96 


6.94 


7.34 


Reverted " 








.43 


1.46 


1.49 


.66 


Insoluble " . . 








1.70 


1.62 


3.62 


1.68 


Potassium oxide, 










2.04 


1.83 


.76 


Nitrogen, (in organic matter). 








2.64 


2.08 


2.26 


3.20 


Nitrogen, (innitrates), . . . . . 




.79 






Valuation per 2000 lbs., 


Pl.66 


$36.23 


$33.78 


$34.47 



125. Dole's Common Sense Fertilizer (d). Collected of Parker 
& Gannet, Springfield, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid, 1 to 3 
per cent. ; potassium oxide, 1 to 3 per cent. ; nitrogen, 2 to 
4 per cent. 



126. Bradley's Complete Manure ; Potato and Roots. Collected of 
J. Breck & Son, Boston, Mass. 

Guaranteed composition ; soluble phosphoric acid, 8 to 10 
per cent. ; potassium oxide, 4.5 to 5.5 per cent. ; ammonia, 
4 to 5 per cent, (equivalent to nitrogen 3.3 to 4.1 per cent.) . 
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127. Bowker's Hill and Drill Phosphate. Collected of J. & J. A. 

-i Rice, Worcester, Mass., by State Inspector. 

Guaranteed composition ; soluble phosphoric acid, 8 to 10 
per cent. ; potassium oxide, 2 to 3 per cent. ; ammonia, 
2 to 3 per cent, (equivalent to nitrogen 1.6 to 2.5 per cent. 



^ 



128. Staildard Lawn Dressing, of Standard Fertilizer Co., Boston, 
Mass. Collected of Whittemore Bros., Boston. Mass. 
No guarantee obtained. 











195 


126 


127 


128 




POUNDS PER HUNDRED. 


Moisture at 100° C, 


9.72 


10.15 


16.95 


16.00 


Total phosphoric acid, 








1.47 


12.19 


8.91 


13.60 


Soluble ** . . 








.12 


4.80 


7.39 


9.88 


Reverted •* . . 








.96 


3.19 


1.05 


.06 


Insoluble ** - . 








.39 


4.20 


.47 


3.66 


Potassium oxide, 








1.11 


4.48 


1.29 


2.66 


Nitrogen, .... 








1.36 


3.78 


2.32 


2.34 


Valuation per 2000 lbs., 








$9.42 


$41.90 


$30.27 


P9.26 



C. A. GOESSMANN, Director, 

Amherst, Mass. 



J. E. Williams, Printer, Amherst, Mass. 
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MASSACHUSETTS STATE 

Agricultural . ExPERiEitj SpoN. 

BULLETIlsr No. e. 

DECEMBER, 1883. 



FODDER ANALYSES. 



129. 



CORN MEAL. 



From John L. HoUey, South Amherst, Mass. Ninety-two per cent, 
passed through mesh 144 to the square inch. 



Moisture at 100° C, 

Dry Matter, 

ANALYSIS OF DBT MATTBB. 

Crude Ash, 

** Cellulose, 

" Fat, 

** Protein, (nitrogenous matter), 
Ifon-nitrogenous extract matter, . . 



tl^ 



13.56 
86.46 



100.00 



1.42 

2.64 

4.24 

10.40 

81.30 



II 



I- 
|5 



271.00 
1729.00 



2000.00 



28.40 

62.80 

84.80 

208.00 

1626.00 



100.00 2000.00 1787.64 



II 



17.96 

64.46 

176.80 

1528.44 



§ 

I 



34.00 
76.C0 
86.00 
94.00 



o 



I 
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The article is a fair specimen of its kind. Asa more detailed dis- 
cussion of the composition of corn may not be without some interest 
in this connection, I refer to the results of an examination of eleven 
prominent Eastern, Western and Southern varieties, which have been 
published in the annual report of the Mass. State Board of Agricul- 
ture for 1879. The samples of corn, which served for my investiga- 
tion, were furnished by well-known parties ; the mode of cultivation 
and of manuring was stated, and the material had been collected 
with care. The analytical work was carried on with a view of secur- 
ing results of a stiictly comparative value ; they were stated with 
reference to a corresponding amount of moisture, — to render differ- 
ences in composition prominent at sight. The actual demonstration 
of the influence of the particular condition of the soil on the feeding 
value of the same variety of corn raised upon it, (independent of 
varying quantity), deserves a serious consideration. 



130. 



FODDER CORN. (1). 



Sent on by Thomas J. Field, Northfield, Mass. 



Moisture at 100** C, 

Dry Matter . . . 

1.NALT8I8 OF DBY MATTER. 

Crude Ash, 

** Cellulose, 

" Fat, 

** Protein, (nitrogerous matter). 
Non-nitrogenous extract matter, . . 



9 S 

g & 



6.66 
98.86 



100.00 



4.68 

31.39 

1.42 

6.83 

66.68 



100.00 



-I 

9 o 



133.00 
1867.00 



2000.00 



93.60 

627.80 

28.40 

136.60 

1113.60 



2000.00 



U 

•O O 

O 



1 5 

^1 



J. 

i 

Is- 

o 



I 



! 
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131. 



FODDER CORN. (2). 
(Frost bitten). 



Sent on by Thomas J. Field, Northfield, Mass. 
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Moistureat 100*^ C, 


6.67 


133.40 




1 




Drv Matter 


93.33 


1866.60 




^1 










100.00 


2000.00 




ANALYSIS OP DRY MATTER. 












Crude Ash 


5.11 
33.76 


102.20 
675.00 




a « 




** Cellulose, 




** Fat, 


1.11 


22.20 






** Protein, (nitrogenous matter), 


6.17 


123.40 




o*^ 




Non-nitrogenous extract matter, . . 


53.86 


1077.20 


■• 


il 






100.00 


2000.00 









The history of the above samples of fodder corn, (130 and 131), 
as far as their respective stages of growth and their mode of culti- 
vation, etc., is concerned, has not been reported. 

The analytical results show some differences in composition in favor 
of No. 1, yet hardly enough under existing circumstances to encour- 
age a discussion of the effects of frost in this particular case. The 
sample of frost bitten corn, after careful drying, proves still of a 
fair composition. The particular stage of growth and the character 
of the weather which follows the frost, exert a controling influence on 
the degree of changes in composition. The effects of frost are usu- 
ally more serious in the earlier periods of the life of plants, than in 
their more matured state. Dry, cool weather after a frost causes less 
alteration in composition, than sultry, warm weather. Frost bitten 
green fodder corn is best preserved in silos. 
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132. WHEAT BRAN. 

From John L. HoUey, South Amherst, Mass. 
Thirty-three per cent, passed through mesh 144 to square inch. 



Moisture at 100° C, 

Dry Matter, 

ANALYSIS OF DRY MATTER. 

Crude Ash, 

*' Cellulose, 

** Fat, 

" Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 





OQ go 


a 


i 2 




5 ^ 




II 


II 


6 

1 


d S 
o 


fl o 


|s 


° s 


^ 


9 P4 

s a 

^ o 


s « 


-c o 


w u 




1 - 


a 3 


C V. 


1 




9 S 

o -a 


f3 03 


u. J5 


525 







® :3 






Q 


Ph 


ft. P 




12.08 


241.60 








87.92 


1758.40 








100.00 


2000.00 












CO 










1— ( 










'«*< 


7.92 


158.40 






i-H 


13.72 


274.40 


54.88 


20.00 




3.81 


76.20 


60.96 


80.00 




15.67 


313.40 


275.79 


88.00 




68.88 


1177.60 


942.08 


80.00 




100.00 


2000.00 


1333.71 







The article is of a good average quality. 

133. COTTON SEED MP:AL. (2). 

Sent on by J. E. Soper & Co., of Boston. 
Eighty-one per cent, passed through mesh 144 to square inch. 



Moisture at 100° C, 

Dry Matter, 

ANALYSIS OP DRY MATTER. 

Crude Ash, 

" Cellulose, 

** Fat, 

** Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 





•2 8 

CD ®^ 


a 

to g 


^M 2 


d CO 


■H «M 




o fS 


a> 


fl O 


^ V; 


o 


p Pi 


<1> M 


-o o 


^ «> 


^ a 


B § 


OQ g 


^, 'S 


^6 




1 3 
3 03 


:k 






© ra 




o 


ft^ 


ft^ p 


8.15 


163.00 






91.85 


1837.00 






100.00 


2000.00 


7.46 


149.20 






7.41 


148.20 


34.09 


23.00 


14.72 


294.40 


267.90 


91.00 


36.54 


730.80 


540.79 


74.00 


33.87 


677.40 


311.60 


46 00 


100.00 


2000.00 


1154.38 





§ 

•■E3 
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This article has been obtained by the old (press) process. The 
sample, which served for analysis, No. 103, was of a better mechan- 
ical condition than No. 133. 

A comparison of the composition of samples, No. 103 and No. 
133, shows their differences to be due rather to the fact, that different 
lots of cotton seeds served for the production of the articles tested, 
than to a different process of grinding. The two modes of producing 
cotton seed meal ought to be tried on the same lot of seeds to render 
their respective merits conspicuous. 



134. 



COTTON SEED MEAL. 



From John L. HoUey, South Amherst, Mass. 



Eighty-nine per cent, passed thiough mesh 144 to square inch. 



Moisture at 100° C, 

Dry Matter, 

ANALYSIS OF DRY MATTEB. 

Crude Ash, . . • 

" Cellulose, 

" Fat, 

*' Protein (nitrogenous matter). 
Non-nitrogenous extract matter, . . 



So o 

Is 
11 



8.38 
91 62 



100.00 



8.51 

6.73 

12.94 

42.47 

29.35 



100.00 



2 <» 

5 p 



5 ^ 
1^ 



167.60 
1832.40 



2000.00 



170.20 
134.60 
258.80 
849.40 
587.00 



2000.00 



If 



y 

t 



30.82 
235.51 
628.56 
270.02 



1164.91 



y 

I 



o 

I 



23.00 
91.00 
74.00 
46 00 



o 
53 



1 



A very good article as far as composition and mechanical condition 
are concerned. 
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135. 



COCOA DUST. 



Refuse from Cocoa Manufacture, sent on from Boston, Mass. 



^: 
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Moisture at 100° C, 


7.10 


142.00 




-3 




Dry Matter, 


92.90 


1868.00 














100.00 


2000.00 












••^•c 




ANALYSIS OF DRY MATTER. 








s| 




Crude Ash, 


6.83 
6.86 


136.60 
117.20 








" Cellulose, 




" Fat, 


26.86 


617.00 




§1 




" Protein, (nitrogenous matter), 


16.47 


309.40 




"«2 




Non-nitrogenous extract matter, . . 


46.99 


919.80 




Iz; 






100.00 


2000.00 









Essential mineral constituents in 100 parts of Cocoa dust. 

Potassium oxide , 2.11 

Calcium " .63 

Magnesium " traces. 

Phosphoric acid, 1.34 

The material consisted of inside and outside parts of the cocoa 
bean with some foreign matter. It was obtained in the process of 
cracking and sifting the bean. The examination was made by re- 
quest to ascertain its fitness for manuring. Although its nitrogen 
percentage (2.3 per cent.) compares well with many fertilizers in our 
market, it would be for economical consideration more advisable to 
try the cocoa dust as a fodder in place of oil bearing seeds. The 
reputation of the cocoa as a highly nutritive food for man is too well 
established to doubt the efficiency of the above described article as a 
fodder for some kind of farm stock. 



.9 
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FERTILIZER ANALYSES. 



136- Sponge Refuse. Sent on from Albany, N. Y. 



Moisture at 100° C, 
Nitrogen, 
Ferric oxide, 
Calcium oxide. 
Magnesium oxide, 
Phosphoric acid. 
Insoluble matter. 



7.25 per cent. 
2.43 
.17 
3.94 
1.27 
3.19 
39.05 



137 • Florida Marl. Sent on from Boston, Mass. 



Moisture at 100° C, 
Calcium oxide. 
Magnesium oxide, 
Ferric oxide. 
Phosphoric acid. 
Insoluble matter, 



.60 per cent. 

41.75 

1.03 

.36 

2.72 

21.95 



138. 



BONES. 
Pure Dissolved Raw Bones. Sent on from Amherst, Mass. 



Moisture at 100° C, 


10.23 per cent 


Total phosphoric acid. 


16.03 " 


Soluble '' '' 


7.76 


Reverted " '' 


3.83 


Insoluble '' " 


4.44 


Nitrogen '^ '' 


2.64 '' 



Valuation per 2000 lbs. 



#40.67 



139. Dissolved Boneblack, of Bowker Fertilizer Co., Boston, Mass. 
Collected by State Inspector. 

Guaranted composition ; soluble phosphoric acid 12 to 13 
per cent. 

Moisture at 100° C, 20.78 per cent. 

Total phosphoric acid, 15.66 '' 

Soluble " " 12.76 " 
Insoluble '' '' 2.90 " 

Valuation per 2000 lbs., $31.55 
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140. Bone Fertilizer. Sent on by John Sanborn, Lawrence, Mass. 



141. Pure Fine Ground Bones. Sent on from Amherst, Mass. 



140 



141 



Moisture at lOO'* C. 
Total Phosphoric Acid, 
Soluble '♦ 

Reverted ** 

Insoluble ** 
Nitrogen, 

Valuation per 2000 lbs. 



POUNDS PER HUNDRED. 



4.26 


6.27 


24.06 


23.13 


.76 


.46 


3.66 


3.62 


19.64 


19.05 


2.88 


3.73 


$44.85 


$46.82 



142. Peruvian Guano. Collected of D. A. Horton, Northampton, 
Mass., by State Inspector. 

Guaranteed composition; total phosphoric acid 16 to 18 
per cent. ; potassium oxide 3 to 6 per cent. ; ammonia 5 to 
6 per cent, (equivalent to nitrogen 4.1 to 5 per cent.). 



Moisture at 100° C, 




14.00 per cent 


Total phosphoric acid. 




20.60 " 


Soluble '' 




3.10 


Reverted " 




1.55 


Insoluble *' 




15.95 


Potassium oxide. 




1.14 


Nitrogen (in organic matter) , 


1.40 " 


Nitrogen (in ammonia salts) , 


3.04 '' 



Valuation per 2000 lbs. 



$51.66 



AMMONIATED SUPERPHOSPHATES AND COMPLETE 

MANURES. 



143. Mapes Tobacco Fertilizer. Collected of Fuller & Newton, 
Springfield, Mass., b}^ State Inspector. 

Guaranteed composition ; total phosphoric acid 7 to 7.5 
per cent. ; potassium oxide (in form of sulphate) 7 to 7.50 
per cent. ; ammonia 5.75 per cent, (equivalent to nitrogen 
4.73 per cent.). 
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144. 



145. 



146. 



Stockbridge Manures. Peas and Beans, of Bowker Fertilizer 
Co., Boston, Mass. Collected of E. N. Wood, Lowell, 
Mass., by State Inspector. 

Guaranteed composition ; soluble phosphoric acid 8 to 10 
per cent. ; potassium oxide 2 to 3 per cent. ; ammonia 3 to 
4 per cent, (equivalent to nitrogen 2.5 to 3.3 per cent.). 

Bowker* s Grass Top Dressing. Forage Crops. Collected of 
J. C. Wright, Fitchburg, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 6 to 8 per 
cent. ; soluble and reverted phosphoric acid (available) 5 
to 6 per cent. ; potassium oxide 4 to 5 per cent. ; nitrogen 
4.25 to 5 percent, (equivalent to ammonia 5 to 6 per cent.). 

Haynes' Fertilizer, of Mr. Haynes, Bolton, Mass. Sent on 
by S. C. Damon, Lancaster, Mass. 
No guarantee obtained. 











143 


144 


145 


140 




POUNDS PER HUNDRED. 


Mi)i8ture at 100° C, 


15 18 


17.10 


10.38 


17.63 


Total phosphoric acid, 








8.21 


9.62 


8.75 


10.14 


Soluble " . . 








195 


6.08 


3.61 


6.89 


Reverted " . . 








2.50 


.84 


1.29 


.87 


Insoluble *•* 








3.76 


2.70 


3.85 


3.38 


Potassium oxide, 








7.36 


4.13 


5.64 


5.70 


Nitrogen, (in organic matter), 








.60 


1.60 


2.30 


2.72 


Nitrogen, (in ammonia salts), 








2.43 


.74 


.44 


.71 


Nitrogen, (in nitrates). 




• 




1.70 


.23 


.93 


.60 


Valuation per 2000 lbs., .... 


^45.30 


^33.60 


P8.00 


$41.86 



147. Standard Superphosphate, of Standard Fertilizer Co., Boston, 

Mass. Collected of A. B. Lawrence, Fitchburg, Mass., by 
State Inspector. 

Guaranteed composition ; total phosphoric acid 9 to 14 
per cent. ; potassium oxide 1 to 3 per cent. ; ammonia 2 to 
4 per cent, (equivalent to nitrogen 1.6 to 3.3 per cent.). 

148. H. J. Baker & Bros.* A. A. Ammoniated Bone Superphos- 

phate. Collected of Fuller & Newton, Springfield, Mass., 
by State Inspector. 

Guaranteed composition ; soluble and reverted phosphoric 
acid (available) 10 to 12 per cent. ; potassium oxide 2 to 3 
per cent. ; ammonia 3 to 4 per cent, (equivalent to nitro- 
gen 2.5 to 3.3 per cent.). 
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149. Bowker*s Lawn-dressing. Collected of E. A. Thompson, 
Woburn, Mass., by Chemist of Station. 

Guaranteed composition ; total phosphoric acid 6 to 8 per 
cent. ; soluble and reverted phosphoric acid (available) 5 to 
6 per cent. ; potassium oxide 4 to 5 per cent. ; nitrogen 4 
to 5 per cent, (equivalent to ammonia 4.5 to 5.5 per cent.). 



150. Superphosphate, of Earle's 
Dennisport, Mass. 

No guarantee obtained. 



Phosphate Co. Sent on from 











147 


148 


149 


ISO 




POUNDS PER HUNDRED. 


Moisture at 100° C, 


18.08 


12.11 


5.33 


9.48 


Total phosphoric acid, . ; 








13.32 


9.69 


9.92 


15.08 


Soluble '* . . 








7.07 


8.63 


6.73 


7.88 


Reverted " . . 








3.80 


.27 


1.93 


.69 


Insoluble " . . 








2.46 


.79 


2.26 


6.51 


Potassium oxide, 








1.43 


2.38 


6.52 


2.34 


Nitrogen, (in organic matter). 








1.11 


.65 


1.19 


2.91 


Nitrogen, (in amonia salts), . 










2.23 


3.28 




Nitrogen, (in nitrates), . 








1.49 








Valuation per 2000 lbs., 


P6.87 


$36.98 


#45.63 


141.64 



151. Soluble Pacific Guano, of Pacific Guano Co., Boston, Mass. 
Collected of J. S. Clark & Son, Worcester, Mass., by State 
Inspector. 

Guaranteed composition ; soluble phosphoric acid 6^ to 8 
per cent. ; reverted phosphoric acid 1.6 to 3 per cent. ; in- 
soluble phosphoric acid 2 to 3 per cent. ; potassium oxide 2 
to 3.5 per cent. ; nitrogen 2 to 3 per cent. 



152. Stockbridge Manures. Grain. Collected of J. and J. A. 
Rice, Worcester, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 7 to 9 per 
cent. ; soluble and reverted phosphoric acid (available) 6 to 
7 per cent. ; potassium oxide 4 to 5 per cent. ; nitrogen 
3.25 to 4.25 per cent. 
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15$« Soluble Pacific Guano. Collected of Parker & Gannet, Spring- 
field, Mass., by State Inspector. 

Guaranteed composition ; soluble phosphoric acid 6.5 to 
8 per cent. ; reverted phosphoric acid 1 .5 to 3 per cent. ; 
insoluble phosphoric acid 2 to 4 per cent. ; potassium oxide 
2 to 3.5 per cent. ; nitrogen 2 to 3 per cent. 



154. Chittenden's Root Fertilizer, of National Fertilizer Co., 
Bridgeport, Conn. Collected of G. P. Smith, Sunderland, 
Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 8 to 10 
per cent. ; soluble and reverted phosphoric acid (available) 
6 to 8 per cent. : potassium oxide 6 to 8 per cent. ; ammo- 
nia 4 to 5 per cent, (equivalent to nitrogen 3.32 to 4.15 per 
cent.). 











ISl 


ISfd 


ISS 


tS4 




POUNDS PER HUNDRED. 


Moisture^t 100° C, 


8.38 


14 53 


13.42 


12.38 


Total phosphoric acid, 








13.07 


8.76 


11.74 


8.67, 


Soluble 








6.87 


2.91 


6.11 


634 


Beverted «« 








1.17 


2 U 


1.16 


1.91 


Insoluble ** 








6.03 


3.70 


5.47 


1.32 


Potassium oxide, 








1.60 


5.33 


2 06 


6.68 


Nitrogen, (in organic matter), 








1.70 


3.57 


2.60 


2.46 


Nitrogen, (in nitrates), .... 


.17 


1.27 


.17 


.66 


Valuation per 2000 lbs.. 








^2.88 


$40.29 


$34.02 


$36.66 



155« Chittenden's Complete Manure. Grain, of National Fertil- 
izer Co., Bridgeport, Conn. Collected of Geo. P. Smith, 
Sunderland, Mass., by State Inspector. 

Guaranteed composition ; total phosphoric acid 8 to 10 
per cent. ; soluble and reverted phosphoric acid (available) 
6 to 8 per cent. ; potassium oxide 5 to 7 per cent. ; ammo- 
nia 4.5 to 5.5 per cent equivalent to nitrogen 3.7 to 4.5 per 
cent.). 



156. Standard Superphosphate, of Standard Fertilizer Co., Boston, 
Mass. Collected of E. N. Wood, Lowell, Mass., by State 
Inspector. 
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157. 



Guaranteed composition ; total phospboric acid 9 to 14 
per cent. ; potassium oxide 1 to 3 per cent. ; ammonia 2 to 

4 per cent, (equivalent to nitrogen 1.6 to 3.8 per cent.). 

Bradley's Complete Manure. Corn and Grain. Collected of 
Breck & Son, Boston, Mass., by State Inspector. 

Guaranteed composition ; soluble phosphoric acid 6 to 8 
per cent. ; potassium oxide 4 to 5 per cent. ; ammonia 4 to 

5 per cent, (equivalent to nitrogen 3.3 to 4.1 per cent.). 



158. Bradley's X L Ammoniated Bone Superphosphate. Collected 
of Garfield & Proctor, Fitchburg, Mass., by State Inspector. 
Guaranteed composition ; soluble phosphoric acid 7 to 8 
per cent. ; reverted phosphoric acid 2 to 8 per cent. ; insol- 
uble phosphoric acid 2 to 3 per cent. ; potassium oxide 2 to 
3 per cent. ; nitrogen 2.5 to 3.5 per cent. 









ISS 


1S9 


157 


ISS 




POUNDS PER HUNDRED. 


Moisture at 100«* C. . . . . 


12.90 


20.75 


8.60 


15.97 


Total phosphoric acid, . 






8.81 


11.55 


10.65 


10.80 


Soluble 






6.52 


8.13 


6.37 


7.34 


Reverted ** 






2.00 


2.51 


.88 


.39 


Insoluble, " 






.29 


.91 


3.40 


3.07 


Potassium Oxide, 






6.28 


1.35 


6 45 


3.44 


Nitrogen, (in organic matter), 






2.79 


2.17 


4.51 


2.44 


Nitrogen, (in nitrates), 

• 






.38 








Valuation per 2000 lbs.. 


P6.73 


$34.13 


#45.73 


#34.59 



C. A. GOESSMANN, Director, 

Amherst, Mass. 



J. E. Williams, Printer, Amherst, Mass. 



Digitized by VjOOQIC 



MASSACHUSETTS STATE 

Agricultural Experiment Station. 

bxjiljLETin- isro. t. 

MARCH, 1884. 



Observations in Regard to Insects 
Injurious to the Apple. 

159 • In the growth of all kinds of farm or garden crops, the 
farmer and gardner find themselves forced to wage constant warfare 
with insects or parasitic plant life. In this paper we give the results 
of a few observations in regard Uy ihQ plum weevil^ or Curculio (Cono- 
trachelus nenuphar) , as affecting the apple crop, compared also with 
the Codling Moth and the Apple Maggot. 

It has often been noticed early in the summer that apples nearly all 
fall from the trees when quite small. This was especially the case 
during the past season, and careful investigation were made to ascer- 
tain the cause. A tree of the variety kuown as the Westfield Seek- 
no- further, which blossomed very abundantly and set an unusually 
large crop of fruit, was selected. When from one half to one-inch 
in diameter, the fruit began to drop in large numbers so that not 
enough was left on the tree for one-half a crop. A large quantity of 
these were collected and examined, and out of eight hundred it was 
found that all but three were punctured by the plum curculio, leaving 
its peculiar crescent-shaped mark, and in every puncture was found 
an egg or small larva. The worm commonly found in the apple at 
this time have generally been supposed to be the larvae of the Codling 
Moth^ (Oarpocapsa pomonella) , yet in the number examined only four 
or five of the larvae of th,e latter were found. 
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The remedies which have been successfully employed to prevent 
the injury of the plum crop by this larvae are two, i. e., (1) that of 
jarring the trees and catching the insects and affected fruit in a sheet 
stretched on a frame or spread on the ground and destroying them, 
and (2) that of planting the trees in the limits of poultry yards. 
The first remedy cannot be applied to the apple tree on account of 
its size. The second has proved successful in saving the plum crop, 
and would undoubtedly be as successful with the apple, but the fowls 
should be numerous enough to not only catch the insects when they 
come from the ground, but also to let none of the larvae escape when 
they come from the fallen fruit to go into the ground. Perhaps a 
more sure preventive would be, in addition to the above, to have the 
fruit destroyed by pasturing swine in the orchard in sufficient numbers 
to eat all of the fruit as soon as it drops. 

The apple crop is also very much injured by the larvae of the cod- 
ling moth, mentioned above, which has been common for a long time, 
and the Apple Maggot, (Tnpeta pomonella), which has only done 
serious damage within the past five years. The latter injures the 
fruit by making burrows in the flesh, many larvae or maggots often 
working in the same apple. 

The eggs are laid by a small fly somewhat resembling the common 
house fly — but not more than one-half its size — through a small open- 
ing in the skin of the apple made with its ovipositor. It shows 
especial liking for the thin-skinned, mild, sub-acid or sweet summer 
or autumn varieties, but also attacks some winter varieties. 

Its ravages have become so extensive in some localities that prompt 
measures must be taken for its extermination or it may work the total 
destruction of the apple crop. 

The practice of pasturing swine in the summer is being recommen- 
ded, and practiced by many of our leading farmers and stock-breeders 
and the orchardist, must combine to a certain extent this branch of 
business with his own if he would be successful, for the destruction 
of the fruit as it falls from the tree is the onl}' safe and sure remedy 
now known to prevent injury by these three insects. 

S. T. MAYNARD, 

Professor of Botany and Horticulture j 
Massachusetts Agricultural College. 
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Experiments with Special Fertilizers in 
Fruit Culture. 



160. CURRANTS AND PEACHES. 

The experiments with Currants^ which are described iq the subse- 
quent communication, are but a continuation of an investigation 
inaugurated upon the college grounds ten years ago. Field experi- 
ments with sugar beets, for the purpose of ascertaining the influence 
of special fertilizers on the saccharine qualities, and the general 
character of the roots raised by their assistance, suggested the exten- 
sion of the inquiry to fruit-bearing plants. For the sake of brevity, 
and of a desirable understanding of the points involved, I reproduce 
here the introduction of one of the first publications on the subject 
under discussion: "The question whether a systematic and rational 
manuring of our fruit-bearing plants is essential for the continued 
production of good crops, engages more attention from year to year. 
Judging merely from the results obtained in general farm manage- 
ment, in consequence of the adoption of the rule to restore annually 
to the soil under cultivation either the entire amount or in part as 
circumstances may advise those of its constituents which the crops 
carried off have abstracted, it seems, but- reasonable to assume that 
the same principle applied to the cultivation of fruits and garden 
crops in general, must prove in the end most advantageous as far as 
quality and quantity of the crops resulting are concerned. A liberal 
supply in particular of those essential elements of plant food which 
are found in the fruits in conspicuous quantities, and for obvious 
reasons must serve important functions in their growth if judiciously 
provided, cannot otherwise but prove beneficial to the entire plant. 
To secure that amount in a more definite form, than as a general rule, 
has been customary, improves most decidedly our chances to ascer- 
tain not only the special wants of the plants under cultivation, but 
to recognize also the particular form in which the various elements of 
plant food exert their most valuable influence on the quality of the 
crops. Believing in the correctness of these views, I entered a few 
years ago upon a series of analytical chemical inquiries to determine 
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the character of the ash constituents of fruits, and to study also the 
relations which apparently exist between the variations in the com- 
position of the foimer, and the quality of the latter, for the purpose 
of furnishing information needed for the successful introduction of a 
rational system of fertilization of our fruit-beanng plants,*' 

These invesrigations have been carried on since without serious in- 
terruption, as far as the limited resources of past years for experi- 
mental work of that character have permitted. The scarcity of 
previous systematic chemical inquiries into the relations existing 
between the kind and the amount of available plant food in a pro- 
ductive garden soil or orchard, and the absolute and relative quantity 
of the various soil constituents contained in the fruits and the garden 
crops raised upon it, rendered it necessary to grow them under well 
defined circumstances, to obtain material fit for comparative analyses. 
The necessity of adopting that course of action became still more 
apparent, when considering the extraordinary influence — quite gener- 
ally conceded — of soil, location and season on the quality of these 
crops. Products raised bj' the aid of different manurial substances, 
within the same season, upon a similar soiU and of a corresponding 
stage of growth, had to be secured for the examination, to impart a 
scientific and practical value to the analytical results. 

It is a well-known fact that the absolute amount of the mineral 
constituents of plants of the same variety and of one and the same 
species even may differ widely, yet as a rule this circumstance does 
not necessarily alter the general character of the plants. A change, 
however, in the relative proportion of the various mineral constituents, 
as potassa, lime, etc, rarely has been noticed without having affected 
the quantity of some of the organic constituents, as sugar, starch, 
acids, etc. The fact that the essential mineral constituents (potas- 
sium, calcium, magnesium, iron and phosphorus), of our farm plants 
cannot replace each other beyond a certain extent in the vegetable 
economy without endangering their life, points towards a specific 
function of each of them in the growth of these plants. We have 
learned by experimental observation what elements are indispensable 
for a healthy growth, and a successful reproduction of these plants. 
It remains for us then to ascertain the particular function of each of 
the above elements in the life of plants. The more we learn of the 
specific functions of each essential mineral constituent of plants, the 
better will we be prepared to perfect our system of manuring, to cul- 
tivate with a view of developing desirable qualities in the crops, and 
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to counteract the serious influences of an abnormal composition of the 
sap, on the life of plants. 

To secure suitable material for an examination in the above men- 
tioned direction, five experimental plats were set apart for that pur- 
pose, in 1875. They were planted under the direction of Prof. 
Maynard, with strawberries, raspberries, currants, and blackberries, 
besides cherry, plum, pear and apple trees. Four of these plats 
received annually, a certain kind and amount of chemical manure, 
(see currant experiments below), while one plat received no manure. 
Upon each plat were planted the same kind and variety of fruits. 
Some interesting observations made on grapevines and strawbeiTies 
have already been published in the annual reports of the college, in 
the Report of the Mass. State Board of Agriculture for 1879, and 
elsewhere. A brief description of experiments with healthy peach 
trees, and with trees suffering with '' the Yellows," has been pub- 
lished in the reports of the Mass. Horticultural Society, and of the 
State Board of Agriculture for 1882. A more detailed description of 
these experiments in particular, will be found in the annual report of 
the Board of Control of the State Experiment Station for 1883. 
The experiments with currants below described, fuimish an interesting 
addition to previous observations. 



EXPERIMENTS WITH CURRANTS. 



RED CURRANTS (VERSAILLES). 

The plants furnishing the fruits for the examination had been for 
several years under special treatment upon five different experimen- 
tal plats. The ground upon which these plats are located has served 
for years previous to its present use, for the production of grass. 
The soil consists of a light gravelly loam. Each plat covers an area 
of 4,200 square feet ; four of them have received annually for five to 
six years past a definite amount and kind of special chemical manure. 
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while one plat received none. The fertilizer was applied broadcast; 
early in the spring, and subsequently incorporated in the soil by 
means of a cultivator. The plats were otherwise treated alike to 
secure a good mechanical condition of the soil, and to keep off the 
weeds. 

FERTILIZERS APPLIED. 

Plat I received annually forty-five pounds of dissolved boneblack 
containing from 10 to 12 per cent, of soluble phosphoric acid, and 
fifteen pounds of potash nitre (saltpeter) . 

Plat II received annually fifteen pounds of potash nitre, and thirty 
pounds of Kieserit (sulphate of magnesium) . 

Plat III received annually forty-five pounds of dissolved bone- 
black, fifteen pounds of potash nitre, and thirty pounds of Kieserit. 

Plat IV nothing applied. 

Plat V received annually forty-five pounds 6f dissolved boneblack, 
eighteen pounds nitrate of soda (Chili saltpeter) , and fifteen pounds 
of muriate of potash. 

Nitrogen was applied in form of nitric acid to secure a uniform 
action of that element. 

Well matured fruits were in every instance secured for the tests. 
They were collected July 18th, 1883, and examined without delay. 

One hundred parts by weight of the berries contained : 





I 


II 


III 


IV 


V 


Dry vegetable matter. 
Water at 100° C, 
Ash in dry matter, 


13.76 

86.24 

0.45 


13.61 

86.39 

0.45 


15.72 

84.28 
0.48 


12.95 

87.05 

0.41 


13.86 

86.14 

0.45 



An examination of the composition of the berries showed the high- 
est color, the largest amount of vegetable matter, and the largest 
amount of mineral constituents in the fruits from plat three ; the 
fruits from plat five rank next in regard to these qualities, yet 
exceed in sugar by more than one per cent. The fruits from plat 
four (without fertilizer) , rank lowest in quality. The examination 
of the organic constituents of the berries will be repeated during the 
coming seeson, when more details will be published. 
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ASH ABfALySIS OF FEUIT WITH STEMS- 



PLATS. 


I. 


II. 


III. 


IV. 


V. 


Sesqui oxide of iron, 


1.84 


.99 


.95 


1.20 


.75 


Potassium oxide, - - - 


54.35 


56.12 


54.32 


47.68 


59.34 


Sodium oxide, . - - 


5.42 


2.36 


2.56 


4.02 


4.04 


Magnesium oxide, - - - 


4.10 


5.08 


5.49 


6.23 


4.61 


Calcium oxide, . - - 


15.96 


17.21 


17.68 


18.96 


14.69 


Phosphoric acid, - - - 


18.33 


18.25 


19.00 


21.91 


16.57 




100.00 


100.00 


100.00 


100.00 


100.00 



V^' 



The results of the ash analyses of the currants are calculated and 
reported with reference only to the several constituents mentioned in 
the above statement, for the purpose of rendering the variations in 
their quantitative relations more conspicuous. Other ash constituents 
as sulphur, chlorine, and silica are for the present for various reasons 
excluded from the discussion. A careful consideration of the compo- 
sition of the ash obtained from fruits raised upon the unfertilized 
plat (IV), as compared with any of those obtained from fruits raised 
upon the fertilized plats, cannot fail to lead to the conclusion that 
the unfertilized soil contained an ample supply of available phos- 
phoric acid, magnesia, soda, and iron ; for even an actual addition 
of these important plant constituents in the form of fertilizer to the 
soil of plats I, III and V, failed to increase the quantity of these 
constituents above that found in the ash of fruits raised upon the 
unfertilized plat. The only ash constituent in which the unfertilized 
soil seems apparently to have been deficient, is available potassa. 

An addition of potash compounds to the soil has in every instance 
increased the percentage of potassa in the fruits, varying from 
six to eleven and more per cent. The fruit gathered from plat five 
showed the most remarkable diflference in that direction. Potash 
fertilizers have decidedly improved desirable qualities in the fruits ; 
those from plat five proved the most saccharine. 

Aside from the practical lessons which may be gleaned from the 
above described experiment, there is another feature of the analyt- 
ical results deserving a serious consideration, — namely the increase 
of potassa in the currants is invariably accompanied by a correspond- 
ing decrease of phosphoric acid, and of lime in particular. This 
result coincides with my previous observations, concerning the action 
of potash fertilizers on grapes, strawberries and peaches. The cir- 
cumstance that the most striking alterations in the mineral constitu- 
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ents of the currants has been produced by muriate of potash, seems 
to be of particular interest in connection with some of my previous 
experiments, regarding the effects of that potash compound on dis- 
eased peach trees. 

The examinations of fruits and of young branches from peach 
trees affected by 

''THE YELLOWS" 

disclosed the fact that they contained a larger amount of lime and 
more phosphoric acid than fruits and young branches collected from 
healthy peach trees of the same variety. This condition of diseased 
peach trees has since been recognized by Dr. R. C. Kedzie, — on 
trees raised in Michigan — in a letter to J. P. Leland, published Jan. 
29th, 1884, in the Allegan Gazette. 

It was also found in our experiments that a repeated application 
of muriate of potash in connection with a judicious pruning, restored 
the affected trees to a vigorous growth, and the new branches and 
fruit to a normal amount of potassa, lime and phosphoric acid. The 
excess of lime disappeared in both fruit and branches, and the trees 
are reported by Prof. Maynard, as restored to a healthy bearing- 
condition. 

The observation on currants (plat V) furnishes an additional illus- 
tration of the beneficial effect claimed by me for the muriate of pot- 
ash. The importance of the interests involved, renders a fair trial 
desirable elsewhere. The details of the mode of operation are pub- 
lished in the forthcoming annual report of the Board of Control of 
the Experiment Station for 1883. The Director of the Station asks 
to be favored with information, regarding the results obtained. 



GARDEN CROPS. 



161. 



ASPARAGUS 








Stems. 


Boots 


Moisture at 100° C, 


5.53 


4.85 


Dry matter, 


94.47 


95.15 


Nitrogen in dry matter. 


1.98 


1.48 


Insol. in acids, 


0.08 


3.67 
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One hundred parts of crude ash contained : 

Stems. Boots. 

Potasssium oxide, 42.94 56.43 

Sodium oxide, 3.58 5.42 

Calcium oxide, 27.18 15.48 

Magnesium oxide, 12.77 7.57 

Phosphoric acid, 12.31 15.09 

Sesquioxide of iron, 1.22 not determined. 

The examination has been carried on at the especial request of 
several garden farmers in the eastern part of the state. The plants, 
serving for the analysis, were raised upon the college grounds, upon 
a light loamy soil, which previously had been occupied by grasses. 
The comparatively small amount of soda in the ashes of both stems 
and roots confirms the impression that the beneficial influence of 
common salt on asparagus beds not unfrequently reported, is due 
rather to its action on the physical condition of the soil, than to its 
requirement as plant food. The common salt increases the hydro- 
scopic quality of the soil, assists in the diflTusion of potassa, and 
phosphoric acid, and rarely supplies deficiencies in the soil, as far as 
its own constituents are concerned. A judicious application of mu- 
riate of potash, with sulphate of magnesia (Kieserit) tends to secure 
available potash throughout the entire body of the soil, penetrated 
by the extensive root mass of the plants. 

162. ONIONS. 

Samples collected on the college grounds. 

One hundred parts of air dry onions without leaves contained : 



Moisture at 100° C, 




89.200 


Dry matter. 




10.800 


Nitrogen in dry matter. 
Sulphur '' '' 
Crude ash, '' '' 




0.212 
0.048 
0.436 


mdred parts of ash contained : 






Potassium oxide, 


38.51 




Sodium oxide, 


1.90 




Calcium oxide, 


8.20 




Magnesium oxide, 


3.65 




Sesquioxide of iron, 
Silicic acid, 


0.58 
3.33 




Phosphoric acid. 


15.80 
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The analysis of onions W^s made some time ago, and is pub- 
lished here to meet inqtriries of parties interested in the cultivation 
of this crop. The entire amount of sulphur present has been stated 
as sulphuric acid in the subsequent calculation of a crop per acre. 

A calculation of the previously specified analytical results shows, 
that from four hundred and forty-one, to four hundred and forty- 
two bushels, of fifty-two pounds each, of onions in an air dry fresh 
state, contained : 



Potassium oxide. 


38.51 pounds 


Sodium oxide, 


1.90 '' 


Magnesium oxide. 


3.60 


Calcium oxide, 


8.20 


Sesquioxide iron. 


0.58 '' 


Silicic acid. 


3.83 


Phosphoric acid. 


15.80 '' 


Sulphuric acid. 


29.81 


Nitrogen, 


48.63 



FERTILIZER ANALYSES. 



The fertilizers presented in this bulletin are valued on the basis of 
the prices of the past year, the samples being collected towards the 
close of the year. The rates for the valuation of fertilizers for the 
present year, will be published in the next bulletin. The annual 
collection of samples begins towards the close of the present month, 
n order to secure material from new stock. 

TOBACCO STEMS. 

163* Connecticut Valley tobacco. Sent on by E. S. Warner, 
Hatfield, Mass. 

164. Havanna tobacco. Sent on by S. G. Hubbard, Hatfield, 
Mass*. 

168 164 

Moisture at 100° C, 8.95 11.05 

Dry matter, 91.05 88.95 

Crude ash, 13.91 13.30 

Nitrogen in dry matter, 2.69 2.91 
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One hundred parts of dry matter contained : 

Potassium oxide, 6.21 3.76 

Sodium oxide, 0.68 0.20 

Calcium oxide, 4.76 4.15 

Magnesium oxide, 1.14 1.53 

Phosphoric acid, 0.87 0.50 

Sesqui oxide iron, ' not determined. 0.16 

Valuation per ton of 2,000 pounds for fertiltzing purposes. 

$16.00 $14.28 

Analysis 163 is republished from last year's report for the purpose of 
enabling a comparison of the composition of the refuse stems of the 
entire tobacco plant of the Connecticut Valley with that of the leaf- 
stems of Havana tobacco, 164. The valuation is based on the prices 
of the past year ; — it is safe to count one-tenth less, at the prices of 
the present year. 



165. 



166. 



RAW CUBA GUANO. 
Sent on from Boston, Mass. 

DRIED CUBA GUANO. 
Sent on from Boston, Mass. 



Moisture at 100° C, 
Total phosphoric acid. 
Soluble phosphoric acid, 
Reverted phosphoric acid. 
Insoluble phosphoric acid. 
Potassium oxide. 
Nitrogen (in organic matter) , 
Nitrogen (in ammonia salts), 
Niirogen (in nitrates). 

Valuation per 2000 lbs.. 



les 




166 


36.57 


per cent. 


22.57 per cent 


11.34 




13.73 " 


.89 




1.06 '' 


3.52 




4.45 '' 


6.93 




8.22 '' 


.94 




1.20 '' 


.87 




1.48 '' 


.14 




.26 ** 


.64 




1.00 *' 



$24.00 



$34.49 



167. AMERICO A I PERUVIAN GUANO* 

Sent on by J. C. Cozzen, Swansea, Mass. 
No guarantee obtained. 

Moisture at 100° C, 8.35 per cent. 

Total phosphoric acid, 10.03 

Soluble " 2.99 

Reverted " 1.72 

Insoluble '' 5.32 

Potassium oxide, 3.84 

Nitrogen, 5.62 

Valuation per 2000 lbs., $44.82 
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168. The Economical Fertilizer, of Baugh & Sons, Philadelphia, 

Pa. Sent on by Sec. of Mass. State Board of Agriculture. 
Guaranteed composition ; soluble and reverted phosphoric 
acid (available) 5 to 6 per cent. ; sulphate of potash, 4 to 
5 per cent. ; ammonia, 2 to 2 J per cent. , (equivalent to 
nitrogen 1.6 to 2. per cent.). 

169. Baugh*s Double Eagle Phosphate. Sent on by Sec. of State 

Board of Agriculture. 

Guaranteed composition ; soluble and reverted phosphoric 
acid (available) 5 to 6 per cent. ; ammonia, 2 to 2^ per cent., 
(equivalent to nitrogen 1.6 to 2. per cent.). 

170. Clark's Cove Guano, of Clark's Cove Guano Co., New Bed- 

ford, Mass. .Collected of E. S. Snow, Belchertown, Mass., 
by Chemist of Station. 
No guarantee obtained. 



171. Ames Bone Fertilizer, of A. L. Ames, Peabody, Mass. 
lected at Danvers, Mass., by Chemist of Station. 
No guarantee obtained. 



Col- 











168 


169 


170 


171 




POUNDS PER HUNDRED. 


Moisture at 100° C, 


8.10 


7.23 


22.95 


12.38 


Total phosphoric acid, 








8.68 


8.86 


8.38 • 


16.41 


Soluble " . . 








3.13 


4.49 


6.39 


4.60 


Reverted '* . . 








.88 


1.18 


.07 


7.38 


Insoluble 








4.67 


3.19 


1.92 


4.43 


Potassium oxide, . . " . 








2.31 




2.30 


.76 


Nitrogen, (in organic matter), 








2.74 


2.20 


.76 


2.75 


Nitrogen, (in ammonia salts), 












1.14 




Nitrogen, (in nitrates); ... 






.29 




Valuation per 2000 lbs., 


^29.73 


$25.72 


$29.02 


$40.54 



C. A. GOESSMANN, Director, 

Amherst, Mass. 



J. E. Williams, Printer, Amherst, Mass. 
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MASSACHUSETTS STATE 



Agricultural Experiment ' Station, 



BXJ3L.IjETI3Sr ISTo- S. 

APRIL, 1884. 



FODDER AND FODDER ANALYSES. 



^ 



The Experiment Station has entered iti its first year of existence, 
upon a systematic course of experiments to assist in determining the 
influence of stage of growth and mode of cultivation on the compar- 
ative feeding value of some of our prominent farm crops. The 
results thus far published, although essentially of local interest, 
deserve more than a passing notice, on account of the scarcity of 
examinations of a similar character of forage crops raised under 
quite common circumstances within the limits of the State. The 
significance of the various analytical results will become more apparent, 
as the work progresses. As the character of ^the soil and its state of 
fertility ought to be better known before a more detailed discussion 
of the connection between soil, season and composition of the crop 
can be considered profitable, a mere record of the progress of the 
analytical work is all that can be consistently published at the pres- 
ent stage of the investigation. Aside from the trials with some of 
our standard forage crops there have been also inaugurated experi- 
ments with the cultivation of reputed forage crops of other localities 
and countries, to test their adaptability to our soil and climate. The 
successful introduction of a greater variety of valuable fodder crops, 
promises to furnish a wider range of fodder-substances, as far as their 
nutritive value is concerned, a circumstance not less acceptable to 
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our agricultural industry, than it has proved elsewhere. The best 
interests of the dairy business call for an efficient protection against the 
serious influences of drought, during past years, on the yield of 
meadows and pastures. The cultivation of fodder crops, growing 
upon different kinds of soil, and maturing at different periods of the 
season, have proved of valuable assistance in that direction. Some 
of the results of our trials with cow pea, serradella, vetch, etc., will 
be reported within a few subsequent papers. 

172. COW PEA. 

Dolichos (sinensis?) ; var. Clay. 
From Experimental Plats of Station ; collected August 1, 1883. 
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ANALYSIS OF DKT MATTER. 












Crud« Ash, 


9.53 
23.68 


190.60 
471.60 


221.65 


47 


»H 


** Cellulose 




** Fat 


3.81 
17.02 


76.20 
340.40 


44.96 
204.24 


69 
60 




" Protein, (nitrogenous matter). 




Non-nitrogenous extract matter, . . 


46.06 


921.20 


635.63 


69 






100.00 


2000.00 


1106.48 







The seeds for these experiments were obtained through the kind- 
ness of Dr. Dabney, Director of the State Experiment Station of 
North Carolina. The rates of digestibility of the various constitu- 
ents of the hay of the cow pea, above stated, are those of clover 
hay— a fodder substance of a similar character. The *' Clay" varie- 
ty of the cow pea is considered the best of the many varieties raised 
in the Southern States. The merits of this plant are described by a 
farmer of North Carolina,* in the following words : " It has no ten- 
*See Report of North Carolina Experiment Station for 1879, page 111. 
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drils, but twines like beans, or runs upon its own foliage. It is of 
rapid growth, making in three mouths on ordinary land, an almost 
impenetrable mass of foliage two feet high, and so very dense that it 
destroys all other vegetation, even the thistle, ragweed, and other 
noxious plants. When well cured these vines are simply invaluable 
for hay, and worth as ascertained by actual experiments, thirty-three 
to fifty per cent, more than timothy. The only difficulty in making 
them the leading crop for hay, is that it takes three days to cure 
them. Cattle and horses prefer such hay to the best of herds-grass, 
and even to corn. Pea vines are the best fertilizer we can use, de- 
composing very rapidly. I have frequently cut off the vines before 
they began to run (July 1), and by August the roots would throw out 
new vines two feet long. The seed sold in May for seventy-five cents 
per bushel." 

The experimental plats were seeded down towards the latter 
part of May, and produced a handsome dense foliaceous growth 
about 18 inches high at the beginning of August, when the samples 
for analysis were collected. The early frost in September injured 
the crop. The plant apparently deserves the importance claimed 
for it in the above stated re[)ort. Its cultivation has proved a suc- 
cess in New Jersey. The only objection which might be raised against 
its introduction consists in the circumstance that matured seeds can- 
not be relied on in our section of the country. As green fodder it 
compares well with clover, and most likely would produce a valuable 
ensilage. 

173. COW PEA. 

Var. : Whippoorwill. 
From Experimental Plats of Station ; collected August 1, 1883. 
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ANALYSIS OP DRY MATTER. 










S 


Crude Ash, 


10.46 


209.20 






"* 


" Cellulose, 


22.36 


447.20 


210.18 


47 


'^ 


" Fat 


3.87 
16.95 


77.40 
339.00 


45.67 
203.40 


59 
60 




** Protein (nitrogenous matter), 




Non-nitrogenous extract matter, . . 


46.36 


927.20 


639.77 


69 






100.00 


2000.00 


1099.02 
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This variety is described as making but little vine, and is consider- 
ed less valuable than the ''Clay" variety. It made a dense foliaceous 
growth fully equal to latter in size. Neither of them produced seeds. 



174. 



COW PKA. 



Var. : Whippoorwill. 



Raised on plats of Station, as mixed crop, with oats. 
August 1, 1883. 



Collected 
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ANALYSIS OF DRY MATTER. 










to 


Crude Ash, 


7.87 


167.40 






^ 


" Cellulose, 


19.06 


381.20 


179.16 


47 


f* 


<« Fat 


4.49 
17.17 


89.80 
343.40 


62.98 
206.04 


69 
60 




** Protein, (nitrogenous matter). 




Non-nitrogenous extract matter, . . 


61.41 


1028.20 


709.46 


69 






100.00 


2000.00 


1147.64 







The analysis was made from the pea vines, raised with the oats ; 
the analysis of the latter has been reported in Bulletin 5, (No. 102). 
This course of separate analysis was adopted on account of the un- 
even distribution of both plants. The mixed crop was on the first of 
August in excellent condition for green fodder or hay. An experi- 
ment with rye failed on account of a bad quality of rye. Assuming 
the mixed crop of peas and oats to consist of three times as much 
oats as peas, the nutritive ratio of the mixture would be 1 : 12. In 
case of two parts of oats and one of cow peas, the ratio would 
be 1 : 10, and in of even quantities of both plants, the ratio would be 
1:8.7. Raised in connection with rye, the nutritive value of the 
mixed crop would be still higher. Within three months time a fodder 
can be raised fully equal if not decidedly superior in nutritive value 
to our best English grasses. 
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VALUATION OF FERTILIZERS 

— AND 

ANALYSES OF FERTILIZERS. 



PRICES OF NITROGEN, PHOSPHORIC ACID, AND POTASH. 

The prices to be used in computing values of Commercial Fertilizers 
for the year 1884, are given in this bulletin. They are approved at 
the experiment stations of Connecticut, Massachusetts, and New 
Jersey, and furnish a uniform basis for comparisons of cost and com- 
mercial values of different brands offered in market, when their 
analyses are known. 

TRADE VALUES OF FERTILIZING INGREDIENTS IN 
RAW MATERIALS AND CHEMICALS. 

CENTS PER POUND. 

1881 1882 1883 1884 

Nitrogen in Ammonia Salts, 22^ 29 26 22 

'' Nitrates, 26 26 20 18 

'' Dried and fine ground fish, 20 24 23 20 
Organic nitrogen in guano and fine ground 

blood and meat, 20 24 23 18 ^ 
Organic nitrogen in cotton seed, linseed 

meal, and in castor pomace, 16 18 18 18 

Organic nitrogen in fine ground bone, 15 17 17 18 

Organic nitrogen in fine medium bone, 14 15 15 16 

Organic nitrogen in medium bone, 13 14 14 14 

Organic nitrogen in coarse medium bone, 12 13 13 12 
Organic nitrogen in coarse bone, horn 

shavings, hair, and fish scraps, 11 11 11 10 

Phosphoric acid soluble in water, 12 J 12^ 11 10 

*' '' '' ammonia citrate,* 9 9 8 9 
Phosphoric acid insoluble in dry fine ground 

fish, and in fine bone, 6 6 6 6 
Phosphoric acid insoluble in fine medium 

bone, 5| 5 J 5^ 5 J 

Phosphoric acid insoluble in medium bone, 5 5 5 5 

'' '' " coarse med. '' 4^ 4^ 4^ 4^ 

a 44 44 44 44 ^ ^ 4 4 

" " " fine ground rock 

phosphate, 3| 3 2| 2J 

Potash as high grade sulphate, 7^ 7 7 7^ 

" Kainite, 5| 5 4 J 4 J 

'' Muriate, 4^ 5 ^ 4| 



♦Dissolved from two grams of Phosphate, unground, by 100 C. O. neutral solution 
of ammonium citrate sp. gr. 1.09 in 30 minutes at 40 deg. C, with agitation once in five 
minutes; commonly called " reverted " or •♦ backgone " phosphoric acid. 
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The above trade values are the figures at which .on March 1st, the 
respective ingredients could be bought at retail, for cash in our mar- 
kets in the raw materials^ which are the regular source of supply. 
They also correspond to the average wholesale prices for the six 
months ending March 1st, plus about 20 per cent, in case of goods 
for which we have wholesale quotations. The calculated values 
obtained by the use of the above figures, will be found to agree fair- 
ly with the reasonable retail price in case of standard raw materials, 
such as : 

Sulphate of Ammonia, Azotin, 

Nitrate of Soda, Dry Ground Fish, 

Muriate of Potash, Cotton Seed, 

Sulphate of Potash, Castor Pomace, 

Dried Blood, Bone 

Plain Superphosphates. 



TRADE VALUES IN SUPERPHOSPHATES, SPECIAL MA- 
NURES AND MIXED FERTILIZERS OF HIGH GRADE. 

The organic nitrogen in these classes of goods will be reckoned at 
the highest figure laid down in the Trade Values of Fertilizing 
Ingredients in Raw Materials, namely, twenty cents per pound. 

Insoluble phosphoric acid will be reckoned at four and one-half 
(4 J) cents, the cost of phosphoric acid in coarse medium bones. 
Potash at four and one-quarter cents, if sufficient chlorine is 
present in the fertilizer to combine with it. If there is more potash 
present than will combine with chlorine, then this excess of potash 
will be reckoned as sulphates. 

The use of the highest trade values, is but justice to those articles 
in which the costliest materials are used. In most cases the calcula- 
ted value of superphosphates and specials will fall considerably below 
the retail price. The difference between the two will represent the 
manufacturer's expenses in converting raw materials into the manu- 
factured articles. 

These expenses include grinding and mixing, bagging or barreling, 
storage and transportation, commission to agents or dealei*s, long 
credit, interest on investment, bad debts, and finally profits. 
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Last year the selling price of the superphosphates and specials was 
on the average fifteen per cent, greater than the Station valuations, 
or thirty-five per cent, in advance of the wholesale cost of the fertil- 
izing elements in the raw materials. 

The average cost of Ammoniated Superphosphates and Guano 
was about $41.50, the average estimated value was about $35.00, and 
the difference $6.50. 

In case of specials, average cost was $50.00, average valuation 
$42.50, difference $7.50. 

It has been the aim in pi-evious bulletins of the Station to describe 
briefly in connection with analytical reports regarding their composi- 
tion, the peculiar character and the special merits of prominent 
agricultural chemicals, and of refuse materials of various industries 
which are commonly used for the manufacture of compound fertilizers 
for farm purposes. 

This feature of the bulletins will be retained for the future, wher- 
ever an inducement is offered. The information thus far given on 
these occasions may be improved by studying the oflScial annual re- 
poiis on Commercial Fertilizers published for ten years past, in the 
Reports of the Mass. State Board of Agriculture. A knowledge of 
the sources and of the character of the ingredients which serve large- 
ly for the manufacture of our commercial fertilizers, leads quite 
naturally to a due appreciation of the importance of securing the pro- 
per form for our circumstances. No mode of supplying our special 
wants of plant food for a successful and economical cultivation of 
crops is as safe, as the practice to supplement — if needed — our home- 
made manures with commercial fertilizing ingredieuts in the form of 
suitable raw materials and chemicals to meet our wants ; and if 
obliged to increase our home resources of manure, to compound them 
from the most suitable stock in the market. Although a first trial of 
that course of action may not realize all the advantages expected, 
there can be no doubt about the correctness of the statement, that the 
best financial success on the part of the farmer can only be secured 
by the gradual adoption of that system of manuring the farm. 

Our leading dealers in fertilizers begin to realize the late tendency 
in their trade, and are preparing to meet the call. There is every 
reason to assume that the consumption of commercial manurial mat- 
ter will increase in the same proportion, as the principles of a rational 
and economical system of manuring becomes better understood. 
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175. THE PHCENIX FRUIT TREE INVIGORATOR. 



Manufactured by the Phoenix Fruit Tree Invigorator Co., of 
Livonia, Livingston Co., N. Y. 



"A specific for the Aphis on Fruit Trees and Berry Bushes of all 
kinds." 

''Patent Secured." 



Sent on for examination by the Editor of the New England Home- 
stead, Springfield, Mass. 



One hundred parts of the material contained : 



Moisture at 100^ C, 




21.75 


Sulphur free, 




41.25 


Sulphur combined (with alkalies), 


1.66 


Sulphuric acid, 




0.64 


Phosphoric acid. 




0.82 


Chlorine, 




0.20 


Carbonic acid. 




9.54 


Ferric oxide. 




0.68 


Magnesium oxide. 




1.13 


Potassium oxide, 




3.34 


Calcium oxide. 




14.08 


Small quantities of soda with coal, etc.. 


2.07 


Ash constituents insoluble in 


acid. 


2.84 



100.00 



CLAIMS OF THE MANUFACTURER. 



''This compound when applied to plants or trees, is taken up by 
the circulation of the sap, and carried by it to the leaves, where it is 
reorganized and distributed to all parts of the tree, giving the tree a 
healthy leaf, and a vigorous growth. Price per pound box, $1.50." 
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DIRECTIONS GIVEN BY THE MANUFACTURER FOR USB. 

" For Fruit Trees. Bore into the trunk of the tree near the ground 
with f bit till the heart is nearly reached ; and fill the opening with 
the Phoenix Fruit Tree Invigorator, and close tight with a thin cork 
or grafting wax. A wooden stopper may be used. Apply any time 
during the winter and spring, till the first of June. 

" For Berry, Currant, Rose Bushes and House Plants. Remove 
the dirt and rough bark from the roots, and apply the invigorator, 
covering again with dirt." 

The mode of applying the offered remedy for the destruction of in- 
sect life, and for the promotion of a healthful growth of plants, 
requires certainly a serious operation, and a first trial if at all con- 
templated, ought to be carried out on a limited scale. The proposi- 
tion to introduce the remedy directly into the circulation of the plant, 
is not without its analogy in the treatment of animals. One point, 
however, must be cheerfully conceded — the patentee means to get a 
liberal pecuniary compensation for his claimed discovery. 

A mixture of an essentially corresponding composition, may be 
produced at an expense of from 12 to 15 cents per pound, at retail 
cost, by taking from 40-42 lbs. of flour of sulphur, and 58-60 lbs. 
of sifted wood ash. 



176-177. SALT MUD. 

Sent on by L. B. Goodwin, So. Duxbury, Mass. 

I. Sample taken from a dock dug in a salt marsh. The sender 

states that large quantities of kelp have been unloaded at this 
dock, and a good deal of ell-grass is also deposited. 

II. Taken from the flats at low water mark. 





I. 


II. 


Moisture at 100° C, 


46.36 


60.37 


Ash constituents. 


49.28 


33.09 


Insoluble in acids. 


43.55 


26.20 


Nitrogen in organic matter, 


0.39 


0.40 
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Soluble constituents contained: 



178. 





I. 


II. 


Sesqui oxide of iron, 


4.55 


3.70 


Calcium oxide, 


0.66 


0.90 


Magnesium oxide. 


0.31 


0.43 


Potassium oxide, 


0.33 


0.32 


Sodium oxide, 


0.94 


1.21 


Phosphoric acid. 


traces. 


traces 


BLACK MUD. 





From the flats near Weymouth, Mass. 
Sent on by Thomas A. Watson, Esq. 



Moisture at 100° C, 


56.55 


Ash constituents. 


39.60 


Insohible in acids, 


31.84 


Nitrogen in organic matter, 


0.30 


Soluble constituents contained: 


Sesqui oxide of iron. 


4.26 


Calcium oxide. 


0.91 


Magnesium oxide. 


0.66 


Potassium oxide, 


0.38 


Sodium oxide. 


0.86 


Phosphoric acid. 


traces. 



These three deposits of tidal water are of a similar composition. 
The amount of organic matter present does not exceed seven per 
cent. ; and the soluble mineral substances are mainly those found iu 
the water of the ocean. The commercial value of plant constituents 
amounts at present rates per ton of the deposits, in none of them to 
more than $1.75 ; in the last named sample still less. 

For those interested in the composition of the fertilizing material 
deposited and collected along the seashore, the following references 
are given : 

Kelp and Eockweed. See Report of State Board of Agriculture 
1878-79; page 347. 

Eockweed and Musselmud. Rep. 1879-^0 ; page 338—339. 

Eelgrass, Rep. 1882-83 ; page 407. 
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179. FRESH WATER MUD. 

(Little Pond at South Braintree.) 

Sent on by A. Drew, Esq., Boston, Mass. 

Analysis of a fairly dried samples : 



Moisture at 100° C, 


40.37 


Calcium oxide. 


1.27 


Magnesium oxide, 


0.29 


Potassium oxide, 


0.22 


Ferric oxide, 


1.80 


Phosphoric acid, 


.26 


Nitrogen, 


1.37 


Insoluble matter, 


18.26 



The material in its natural state contains 72 per cent, water ; in its 
composition it resembles a fibrous peat ; yet it is less humified, and 
will yield its nitrogen, etc., more readily. One ton of the analyzed 
material represents a commercial value of from 5 to 6 dollars. 



180. WESTERN ASHES. 

(Leached.) 

Sent on from Hingham, Mass., by Edmund Hersey, for the Hing- 
ham Agricultural and Horticultural Society. 

Moisture at 100^ C, 24.53 

Calcium oxide, 26.53 

Magnesium oxide, 3.03 

Potassium oxide, 0.79 

Phosphoric acid, 1.89 

^ Insol. matter, before Calcination, 21.71 

The composition of this sample of leached ashes resembles closely 
that of a previously reported one from Detroit, Mich. (See Bulle- 
tin 5, No. 108). 
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181. GARDEN FERTILIZER. 

Sent on by farmers from Somerset, Mass. 



Moisture at 100^ C. 


6.64 


Soluble phosphoric acid, 
Reverted '' '' 


0.70 
2.12 


Insoluble " " 


8.26 


Total phosphoric acid, 
Potassium oxide. 


11.08 
11.42 


Nitrogen, 
Insoluble matter. 


4.28 
0.90 



Valuation per 2000 lbs. $39.49 

C. A. GOESSMANN, Director, 

Ahherst, Mass. 



*The Bulletins of the Station vMl he sent free of charge to all 
parties interested in its work on application. 



1 



J. £. WUliams, Printer, Amherst, Mass. 
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' "^^ MAY, 1884. 



182..^n'otes upon insects injurious to farm 
I ,kt* • and garden crops. 

In the annual report of the Station is to be ftni»d a statement of 
experiments made to ascertain the best means of destroying the ^ 
many insects that make havoc among the crops of the farm and gar- ' 
den. Some of the experiments gave sati^acjory results and extended 
preparations are being made to learn more t>f flie more harmless materials 
that may be used as insecticides. As the results cannot be presented 
to the public in time to be of use the early part of this seasoigi, we . 
give a brief i^atement of the remedies thus far found to be the\ioost * 
successful. -. ** ,. 

Cabbage Flea. — The fii^ insect of importance that appears is . 
the small blfM?k flea m jumping- l^lle that attacks the cabbage, rad- 
ish, turnip, etc. Dusting with p&is green mixed with one hundred 
times its weight of plaster has proved an effectual remedy. This, 
must be done when the plants are wet and a,fter every I'ain. ^ 

Gfflp Worm. — The cut worm ^ of which there are several species, 
including the army worm, work only during the ni^ht, and may be,:^ 
destroyed by the same remedy as the above. We woitTd advise «. trial 
of pyrethrum powder mixed with five times its bulk of plaster as 
being more safe, although we have no positive proof that it will be 
effectual. ^ 

Striped Squash Bug. — The striped squash bug which has been ^ 
so abundant for the pasf two seasons, is best kept ieiicheclrby the* 
use of plaster and paris green. For the family gajr^eil the safest and 
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most satisfactory way to overcome them is to make a bottomless box 
twelve inches square, and Rx or eight inches deep, and cover it with 
mosquito netting. One of these boxes placed over each hill until 
the plants have become tough and hard, is a sure protection. 

The Potato Beetle. — The potato beetle has evidently become a 
permanent resident among us. Paris green extended with plaster, 
flour or water, is the only cheap and easily applied remedy known at 
present, but great care must be exercised in its use and especially in 
the place where the package is kept, that it may not get upon the 
food of animals. 

Cabbage Worm. — The cabbage worm, the larvae of the common 

white butterfly, may be easily destroyed in several ways. That of 

hand picking, if begun before the first brood have passed into its 

perfect state, is eflectual. We have also found that pyrethrum powder 

mixed with five times its bulk of plaster and dusted into the centre . 

of the leaves with sulphur bellows, is certain destruction to every 

" le application of insecticides in liquids to the cab- 

i satisfactor}' on account of the peculiar structure of 

?^^hich allows the water to roll off in drops and not 

irt of it. Paris green is unsafe to use after the 

le over four inches in diameter. 

I. — The currant worm should be destroyed, while 

ust of hellebore or pyrethrum. The latter being 

3 is to be more highly recommended. 

— There are two certain methods of capturing the 

first by jarring the tree early in the morning and 

)n sheets stretched below upon a frame or upon the 

second by placing chicken coops under the trees. 

)d must be attended to regularly every morning for 

three weeks after the plums have set, and in the latter case, if the 

number of trees is large, a large flock of chickens will be required to 

make that remedy effectual. 

Codling Moth. — No positive remedy against the ravages of this 
insect has as yet been found. It is claimed that paris green sprayed 
over the tree in water is effectual, but should it prove so, it is far too 
dangerous a remedy to apply where grass or other crops are growing 
under them. 

Apple and Peach Borer. — For the destruction of these two 
insects no sure remedy has been found except the knife. It is pro- 
bable that covering the trunk of the tree near the ground with the 
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ink or tar used to catch the moths of the canker worm, or wrapping 
around the trunk bands of tarred paper, would assist in keeping them 
away. 

The Rose Bug. — The rose bug has thus far been the most difficult 
to overcome of the whole tribe of injurious insects, and we can rec- 
omfmend no remedy with a great degree of confidence, but would 
advise the trial of the fumes of gas tar held under the vines a short 
time every evening while the gi-apes are forming. It is certainly 
offensive to them, and if used carefully need not injure the plant. 

Rose Slugs.— This insect is easily destroyed by spraying with 
water and pyrethrum at the rate of one tablespoonful of the latter 
to a pailful of the former. 

Letters. — Several letters have been received asking for informa- 
tion in regard to insects and fungus injurious to plants, which have 
been answered by letter, and for general information we insert the 
"answers of a few of them. 

Letter No. 1 , containing shoots of the apple tree cove*i-ed with a 
coating of black masses containing some fungus growth. These 
black masses are the result of dust adhering to the shoots made 
sticky by the exudations of the common apple aphis or plant louse 
which were unusually abundant the past two seasons and caused great 
injury to young trees. The remedy is to syringe with strong, soap 
suds or with a tablespoonful of pyrethrum in one pail of water. 

Letter No 2, contained twigs of the peach tree in which were found 
a double row of the eggs of the tree cricket (CEcanthiLS niveus). 
This insect lays its eggs more commonly in the branches of the rasp- 
berry and blackberry, but in some cases in those of the peach and 
plum. The larvae, after hatching, leave the twigs <ind for a time feed 
upon plant lice, and later in the season upon succulent ripe fruit. 
The tree cricket is light green in color, and when full grown, is about 
three-fourths of an inch long, and lays its eggs in autumn in the cen- 
tor of the shoots in long lines as mentioned above. 

S. T. MAYNARD, 
Professor of Botany and Horticulture^ 

Mass, Agricultural College, 
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FODDER' AND FODDER ANALYSES. 



183. COMMON MILLET. 

Collected from plats of Station, when blooming, Aug. 14, 1883. 

I. 



Moisture at 100'* C, 

Dry Matter 

ANALYSIS OF DRY MATTER. 

Crude Ash, . 

** Cellulose, 

*' Fat, 

** Protein, (nitrogenous matter). 
Non-nitrogenous extract matter, . . 
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184. COMMON MILLET. 

From plats of the Station, when fully matured, Sept. 3, 1883. 

II. 



Moisture at 100** C, 
Dry Matter, . . . 



ANALYSIS OF DRY MATTER. 

Crude Ash, 

*' Cellulose, » . 

" Fat, 

*' Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 






6.73 
93.27 
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33.39 

2.67 

7.09 

52.62 
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1866.40 



2000.00 



84.60 
667.80 

53.40 

141.80 

1052.40 



2000.00 737.88 
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The analyses of both samples point towards an exhausted condition 
of the soil, on which they were raised. 
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185. PEARL MILLET. (In bloom^. 

Collected from plats of Station, Sept. 19, 1884. 
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Moisture at 100° C^, 


6.20 


124.00 








Dry Matter, 


93.80 


1876.00 
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ANALYSIS OF DRY MATTER. 
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PrnH<» AaVi ..--..... 


4.80 
35.91 


96.00 
718.20 








" Cellulose, 








*» Fat, 


1.63 


32.60 


13.69 
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00 


" Protein, (nitrogenous matter), 


7.20 


144.00 


86.40 


60 
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Non- nitrogenous extract matter, - - 


50.46 


1009.20 


655.98 


65 






100.00 


2000.00 


756.07 







The composition of this varietj- of millet differs but ^ightlj' from 
that of No. 18j, I. This result is to some extent most likely more 
due to the inferior condition of the lands they were raised on, than 
to a corresponding character of the varieties examined. 

186. HUNGARIAN GRASS. (Panicum germanicum). 
From the farm of Levi Adams, Hadley, Mass. 
Collected in bloom, Sept. 4, 1883. 
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Moisture at 100^ C, 


7.45 


149.00 








Dry Matter, 
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1851.00 
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ANALYSIS OF DRY MATTER. 












Crude Ash, 


5.73 


114.60 








" Cellulose, 


31.96 


639.20 








" Fat, 


• 2.22 


44.40 


18.65 
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** Protein, (nitrogenous matter), 


9.46 


189.00 


113.40 
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Non-nitrogenous extract matter, . - 
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658.32 
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790.37 







The composition of the above sample is very fair. 
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187. 



SERRADELLA. 

(Ornithopus sativus. Brot). 



Obtained from plats of tKe Station, when blooming, Aug. 14, 1883. 

I. 



Moisture at 100° C, 
Dry Matter, . . . 



ANALYSIS OF DRY MATTER. 

Crude Ash, 

" Cellulose, 

" Fat, 

" Protein (nitrogenous matter), 
Non-nitrogenous extract matter, . . 
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188. II. From plats of Station, collected Sept. 3, 1883, when 
fully matured. 

II. 



Moisture at 100*^ C, 
Dry Matter, . . 



ANALYSIS OF DRY MATTER. 

Crude Ash, 

** Cellulose, 

** Fat, 

" Protein, (nitrogenous matter). 
Non-nitrogenous extract matter, . . 
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1141.71 
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The Serradella, like the vetch, is an annual leguminous plant, which 
has found its way from Portugal into central Europe some fifty years 
ago. It grows from one foot to one foot and one-half high, and pre- 
fers a moist deep sandy soil. Time of seeding and mode of cultiva- 
tion correspond with those customary in the cultivation of peas. The 
growth of the plant is slow until the time of blooming, when it rapid- 
ly increases in size and nutritive constituents. The close of the 
blooming period at the end of August, is the best time for cutting the 
' crop. Lea^g agriculturalists speak very highly of this fodder 
plant. 
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189. 



VETCH. 



( Vicia sativa, var. angustifolia) . 
I. Collected from experimental plats, Aug. 15th, 1883, in bloom. 

I. 
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Moisture at 100** C, 
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ANALYSIS OF DRY MATTER. 
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Crude Ash, 


7.97 
30.68 


169.40 
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331.34 
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** Fat 
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'* Protein, (nitrogenous matter). 
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Non-nitrogenous extract matter, . . 
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The vetch has received already considerable attention in various 
sections of the country ; reports thus far speak with much satisfac- 
tion of the results. The plant resembles in many respects the com- 
mon garden pea ; there are early and late varieties in cultivation. 
Its period of vegetation is from 18 to 22 weeks, and the time for 
seeding corresponds with that of the pea. The common vetch is a 
hardier plant than the latter, and grows well upon an inferior soil. 
Its reputation as a valuable green fodder, either single or when grown 
in common with rey, oats, or barley, is well established. 
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190. 11. Collected from experimental plats, Sept. 3, 1883, when 
** fully matured. II. 
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Moisture at 100^ C, ' 
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ANALYSIS OF J>RY MATTER. 










§ • 


Crude Ash, 
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The seeds of the matured vetch are ground and commonly used as 
a rich nitrogenous fodder in place of ground peas and beans. In 
some sections of central Europe the flour of the seeds is used for 
bread. The straw is a valuable fodder, and ranks among the most 
nutritious kind obtained from leguminous plants. 

191. BARNYARD GRASS. (Panicum crus-galli). 

Collected in bloom from College Farm, August 14, 1883. 
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ANALYSIS OF DRY MATTER. 












Crude Ash, ^ ........ . 
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This grass is found quite frequently around barns and compost 
heaps, as a weed. The analysis of the ab9ve sample shows striking- 
ly the influence of a liberal manuring on the composition of the 
species of plants, of which it is a variety. 
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192. GROUND HORN. 
Of Perkins & Bradstreet, Danvers, Mass. 

Sent on for examination by J. J. H. Gregory, Marblehead, Mass. 

Moisture at 100° C, 
Organic and Volatile matter, 
Ash, 

Phosphoric acid, 
* Nitrogen in organic matter, 

VALUATION PER 2000 LBS. 

170.6 lbs. nitrogen at lOc, 
27.2 lbs. phosphoric acid at4Jc., 

$28.28 
The inferior mechanical condition of the article advises the low 
valuation of the nitrogen present. 

193. LOBSTER SHELLS. 

Sent on for examination by J. Shedd, 90 Waltham St., Boston, Mass. 

IVioisture at 100° C, 7.27 

Calcium oxide, 22.24 

Magnesium oxide, 1 .30 

Phosphoric acid, 3.52 

Nitrogen, 4.50 

Insoluble matter, 0.27 

The material sent on consisted of coarse pieces of the shells with 
meat mass in a dry condition. The large percentage of carbonate 
of lime present tends to promote a rapid decomposition of the organ- 
ic nitrogenous matter, and favors thus a speedy action of the lobster 
shells, when dried and ground before their application. Counting 
phosphoric acid in the coarsel}' ground material 4|^ cts-^ per pound, 
and niti'ogen 20 cts. per pound, its commercial value would be from 
22 to 23 dollars per ton. 
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194. LIME KILN ASHES. 
Collected of R. T. Prentiss, Holyoke, Mass. 

195. ONONDAGA PLASTER. 

Sent on by H. D. Fearing, Amherst, Mass. 



Moisture at 100° C, 
* Calcium oxide, 
Magnesium oxide, 
Potassium oxide, 
Phosphoric acid. 
Carbonic acid. 
Sulphuric acid. 
Insoluble matter. 



D^^B^ 



19S 

HUNDRED. 



37.55 

3.68 

1 70 

1.27 

17.83 

3.30 



22.65 

29.80 
4.32 



8.80 
31.58 
10.70 



Both articles are fair specimens of their kind. The lime kiln ashes 
sold at 22 cts. per bushel, and the New York gypsum at from 6 to 7 
dollars per ton at their respective selling places. 

196. CRUDE KIESERITE. 

Of Randall Fertilizer Co., Boston, Mass. 

Sent on by C. P. Preston, Dan vers, Mass. 

Moisture at 100° C, 28.12 

Magnesium oxide, 17.45 

Calcium oxide, 3.13 

Sulphuric acid, 36.87 

Insoluble matter, ' 3.62 

The sample contained 48.6 per cent, of sulphate of magnesia, from 
7 to 8 per cent, of gypsum, and 2.23 per cent, of chloride of mag- 
nesium ; it is consequently of fair quality. 

197. I>RY FISH. i 

Quinnipiac Co. *s dry ground fish. • 

Collected of D. A. Horton, Northampton, Mass. 
Guaranteed composition ; soluble and reverted (available) phosphoric 
acid, 2 to 4 per cent. ; total phosphoric acid, 6 to 8 per 
cent. ; nitrogen, 7 to 9 per cent., (equivalent to ammonia 9 
to 11 per cent.). 

198. D17 fislii collected of H* L. Phelps, Northampton, Mass. ^ 

Guaranteed composition ; total phosphoric acid, 6 to 8 
per cent. ; ammonia, 10 to 12 per c^nt., (equivalent to 
"nitrogen, 8.24 to 10 per cent.). 
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197 



198 



Moisture at 100«^ C. 

Total Phosphoric Acid, 

Soluble 

Reverted " 

Insoluble ** 

Nitrogen in ore^nic matter, 

Insoluble MatT 



organic 
at(|^ 



Valuation per 2000 lbs. 



POUNDS PER HUNDRED. 



10.65 


[ 9.10 


7.30 


9.08 


1.70 


1.70 


1.83 


2.14 


3.77 


5.24 


7.51 


8.42 


2.05 


2.62 


#40.12 


$45.65 



199. FISH AND POTASH. 

Bowkers' Fish and Potash. 
Collected of C. F. Brown, Northampton, Mass. 
Guaranteed composition ; total phosphoric acid, 8 to 10 per cent. ; 
potassium oxide, 4 to 6 per cent. ; nitrogen 2^ to 3^ per 
cent. 

199 

POUNDS PER HUNDRED. 



Moisture at 100° C, 
Total phosphoric acid, 
Soluble " . . 

Reverted ** . . 

Insoluble " 

Potassium oxide, 
Nitrogen, (in organic matter). 
Insoluble matter. 



-Valuation per 2000 lbs., 



10.65 
10.78 
2.24 
1.52 
7.02 
3.73 
2.07 
7.20 



24.99 



200. BONES. 

Of National Fertilizer Co., Bridgeport, Conn. 
Collected of Wilder & Puffer, Springfield, Mass. 
Guaranteed composition ; total phosphoric acid, 22 to 24 per cent. ; 
ammonia, 2 to 3 per cent., (equivalent to nitrogen, 1.7 to 
2.5 per cent.). 

Fine Ground Bones, of Bowker Fertilizer Co., Boston, Mass, 
Collected in Amherst, Mass. ' 

Guaranteed composition ; total phosphoric acid, 20 to 23 
per cent. ; ammonia 3 to 4 per cent., (equivalent to nitrogen, 
2.5 to 3.3 per cent. 

»0O. 201. 

POUNDS PER HUNDRED. 



201. 



Moisture at \Q0° C. , 
Total phosphoric acid - 
Soluble phosphoric acid, ) 
Beverted " J 

Insoluble phosphoric acid, 
Nitrogen, - - - 
Insoluble matter, - 



10.00 
22.74 



Valuation per 2000 lbs., 
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AMMONIATED SUPERPHOSPHATES AND COMPLETE 
^ MANURES. 



202. Ammoniated superphosphate, of Geo. W. Miles' Co., Mil- 

ford, Conn. Collected of D. J. Wright, Northampton, 
Mass. 

Guaranteed composition ; soluble and reverted phosphoric 
acid, (available), 8 to 12 per cent. ; potasiypP oxide 2 to 3 
per cent. ; nitrogen 2J to 3J. per cent. ^ 

203. L.' L. Crocker's Ammoniated Bone Superphosphate. Col- 

lected of R. T. Pi'entiss, Holyoke, Mass. 

Guaranteed composition ; soluble phosphoric acid, 6 to 8 
per cent. ; reverted phosphoric acid, 2 to 4 ^er cent. ; insol- 
uble phosphoric acid, 1 to 2 per cent. ; potassium oxide, 1 
to. 3 per cent. ; ammonia, 3^ to 4^ per cent. , (equivalent to 
nitrogen, 2.90 to 3.70 per cent.). 

204. Stockbridge Manure. Potato. Bowker Fertilizer Co., Bos- 

ton, Mass. Collected of R. T. Prentiss, Holyoke, Mass. 

Guai:|inteed composition ; total phosphoric acid, 8 to 10 
per centf^ "soluble and reverted phosphoric acid, (available), 
7 to 8 per cent. ; potassium oxide, 5 to=*6 ^' cent. ; 3 J to 
4J per cent.'>Jt/;^/^^-e^to . "*^if 

205. Bfadley's XL Ammoniated Bone Superphosphate of Bratiley 

Fertilizer Co., Boston, Mass! Collected of R. T. Prentiss, 
Holyoke, Mass.. 

Guaranteed composition ; soluble phosphoric acid, 7 to 8 
per cent. ; reverted phosphoric acid, 2 to 3 pef cent. ; potas- 
sium oxide, 2 to 3 per cent. ; nitrogeri, 2.50 to 3 J per cent. 

'. »02 »03 204. 20S 

POINDS PER HITNDKED. 



Moisture at 100° C," . 

Total ph?fsphoric acid, 

Soluble 

j^everted " 

Insoluble . " 

Nitrogen, (in organic' matter). 

Nitrogen, (in ammonia salts). 

Nitrogen, (in nitrjltes), 

Potassium oxide^. 

Insoluble mj 



1963. 

11.87/ 
6.68 
1.14* 

.4.05 
2 81 
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Valuation p€ 



15.18 17.60 
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206. OBSERVATIONS REGARDING THE VITALITY OF 
THE SEED OF VARIOUS WEEDS, AND THE 
• CAUSES OF CERTAIN DISEASES OF 
GRASSES. 

The several subjects submitted to me for answers by the Board of 
Control have been cai'efully investigated and I am able to make the 
following report : — ♦ 

1. How is the vitality of the seeds of our most common weeds, 
such as dock, sorrel, chickweed, shepherd's purse, white daisy, etc., 
etc. , affected by the action of the digestive organs of animals ? 

Answer, Seeds of the dock, sorrel, daisy and shepherd's purse 
were fed to a horse and the refuse collected. Upon careful examina- 
tion it was found that the seeds, unless crushed, were uninsured and 
germinated readily when placed in Soil unde^iproper conditions of 
heat and moisture. The experijnent was^'epeated several times with 
the same result. 

^ i. How is the vitality of the common weed seeds, like the 5bove, 
affected by the action of the compogt-fajeap ? 

Answer, Having settled tlje poiut that weed seeds are not de- 
stroyed by the |ction of the d^estive organs of » animals, it becomes 
important to know how their vitalitj^ may be destroyed ; Tor while t^ie 
thorough farmer should never allow weeds to mature their seed on his 
farm, th^e are many instances where it becomes necessary to provide 
some tneans by which chance seeds may be destroyed. A series of 
experiments were carried out, the result of which is, that seeds are 
destroyed if exposed to a temperature of from 90^ to 1 10*^ F. for * 
from five to seven days in a moist compost-heap. In a dry cpmpost- 
hef^), where the temperature runs as high as the above, the 
seeds were found but little injured. The tests were applied only to 
the above named seeds, but it is probable that the results would be 
the sf^me npon others as these are among the seeds of the greatest 
vitality. The eflSciency of this mode of destruction depends upon the 
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maintainance of a continued high temperature and moisture, which 
will cause the seeds to either germinate and then decay, or to decay 
before germinating. The amount of moisture can be easily regulated 
and by properly working over any pile of compost containing a large ^ 

amount if organic matter, the required amount of heat may be ob- 
tained. From the above experiments it would seem doubtful if the 
practice of keeping swine upon manure piles to cause slow decompo- 
sition is the best for manure containing weed seeds. It is also doubt- 
ful if the seeds of weeds often put into the pens where pigs are kept 
will be destroyed by the action of the little heat there generated. It 
would probably be safer in both of the above cases to compost the 
manure in large piles before using it upon the land. 

3. At what stage of blooming are the seeds of the white daisy 
{leucanthemum vulgare) matured enough to germinate ? 

Answer, This weed has become so abundant in the grass land of 
some sections of the state that it must be cut with the grass, and it 
becomes important to know If it can be cut with the grass before the 
the seeds mature. After a series of careful examinations it has been 
decided that when the flower first reaches its full expansion few or no 
seeds are mature enough to germinate, but that it requires only a few 
days for these seeds to mature t(4 full ripeness. In view of these 
facts it woifld not seem safe for the farmer to depend wholly upon 
the early stage of cutting, but to afterwards compost all manures 
made from fodder containing weed seeds of any kind. 

June Grass and White Top. — To this grass, on account of the 
ma^y inflorescences that fail to mature and turn white, is often given 
the name of white top, and the question is often asked, " what is the 
cause of this condition ? " Upon careful investigation it has been 
found that this condition is most prevalent upon land exhausted by 
long cropping or where the roots have been much injured by the 
larveae of the June Bitg or May Beetle. The turning of the top to a 
white color is due to the destruction of the culm or stalk just above 
the last leaf, by a fungus growth. Upon rich land and where there 
are few insect larveae working at the roots, there is little or none of 
this white top, and we are led to reason that the fungus does not at- 
tack the stem of the grass until the cells have become weakened in 
some way. -^ 

S. T. MAYNARD, 
Professor of Botany and Horticulture, 

Mass, Agriculturdt College, 
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207. NOTES ON FEEDING EXPERIMENTS WITH 
CORN ENSILAGE. 
The experiments were chiefly carried on for the purpose of testing 
the feeding value of corn ensilage, as compai'ed with that of hay. 
A description of the general character of the ensilage as well as of 
the hay and corn meal used in this connection, will be found upon a 
few subsequent pages within this Bulletin. Three cows — crosses be- 
tween native stock and Ayrshires — of a corresponding milking 
period — were selected from the herd of the Mass. Agricultural Col- 
lege, to serve for the trial. The previous mode of feeding, the 
amount of each article of fodder actually consumed per day, and the 
daily yield of milk were carefully noted during the week preceding 
the removal of the animals to the stalls of the Station (April 7 — 14). 
Each cow had received for some time previous to that date, four 
quaii» of clear corn meal per day, together with all tlie liay they 
could consume. This mode of feeding was continued at the station 
from April 14 to 29, by careful application of the scale in all meas- 
urements, to secure reliable values for comparison. 

HISTORY OF COWS. 

I. Name, Clara. Age, 5 years. Weight, 895 lbs. No. of 
calves, 3. Last calf, Feb. 25, 1884. Feed, 4 quarts of clear corn 
meal (6| lbs.), and 15^ lbs. of hay. Average yield of milk per day 
(April 14 until 30th), 15^ lbs. 

Composition of Milk. April 8. April 11. April 14. 

Water at 100° C, 88.04 87.32 87.39 

Total solids, 11.96 12.68 12.61 

Fat (in solids), 3.27 3.48 . 3.56 

Mean of three analyses. 

Water, 87.58 

Total solids, 12.42 

Fat (in solids), 3.44 

II. Name, Nellie May. Age, 4 years. Weight, 860 lbs. No. 
of calves, 2. Last calf, Feb. 15, 1884. Feed, 4 quarts of clear 
corn meal (6^ lbs.), and 16^ lbs. of hay per day. Average yield of 
milk per day, 14^ lbs. 

Composition of MUk. April 8. April 11. April 14. 

Water at 100° C, 87.57 87.18 87.09 

Total solids, 12.43 12.82 12.91 

Fat (in solids), 3.71 3.82 3.87 
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Mean of three analyses. 

Water, 87.28 

Total solids, 12.72 

Fat (in solids), 3.80 

III. Name, Fairy. Age, 5 years. Weight, 862 lbs. No. of 
calves, 2. Last calf, Feb. 20, 1884. Feed, 4 quarts of clear corn 
meal (6§^ lbs.), and 17 lbs. of hay per day. Average yield of milk 
per day, 18^ lbs., (April 14—30). 

Composition of Milk. April 8. April 11, Apnl 14, 

Water at 100° C, 87.46 87.67 87.54 

Total solids, 12.54 12.33 12.46 

Fat (in solids), 3.33 3.20 ^ 3.34 

Mean of three analyses. 

Water, 87.56 

Total solids, 12.44 

Fat (in solids), 3.29 

STATEMENT OF DRY VEGETABLE MATTER CONSUMED 

IN FORM OF HAY AND CORN MEAL BY EACH COW, 

BEFORE ENSILAGE WAS INTRODUCED. 

I. Clara. 

April 19—30, Dry Matter, Milk Produced. 

{lbs.) {lbs.) per day. 

Hay consumed, per day (lbs.), 15.46 13.90 ) -^i 

Meal '' " " 6.50 5.60 j ^^^ 

21.96 19.50 

IT. Nellie May. Dry Matter. Milk Produced. 

April 19-30. ^ {lbs.) {lbs.) per day. 

Hay consumed, per day (lbs.), 16^ 14.70) -.^ 

Meal '* " " 6^ 5.60 j ^^^ 



22f 20.30 



III. Fairy. 



Dry MaXter. Milk Produx^ed. 

{lbs.) {lbs.) per day. 

Hay consumed, per day (lbs.), 17.00 15.30 ) ^^^ 

Meal *' . ** *' 6.50 5.60 j ^^^ 



23.50 20.90 
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After the previously stated mode of fgeQSn^, aHdUjife:t|ii9toily*'and 
quality of the milk obtained thereby had been carefully tested during 
two weeks' observation under the management of the Station, 

Corn Ensilage 
was introduced as an additional article of the daily diet, in the fol- 
lowing way. The amount of corn meal, fom- quarts (6 1-2 lbs.) per day 
remained the same during the entire trial. The ensilage was gradu- 
ally substituted for the hay in the daily fodder, as far as the animal 
felt disposed to consume it. During the first twelve days of the ex- 
periment, each was offered forty pounds of ensilage per day, and 
subsequently sixty pounds, besides all the hay they would consume. 
They varied widely in their preference, as subsequent detailed state- 
ments show. The manner of feeding was as 'follows : At 5 : 30 A. M. 
the meal was fed to the animals during milking, and at 6 o'clock the ensi- 
lage. At 12 o'clock M. from four to five pounds of hay were offered : 
and at five P. M. the remainder of the meal was given, and the rest 
of the ensilage soon after. At 8 o'clock P. M., from four to five 
pounds of hay were again offered. Any material remaining after each 
feeding was removed and weighed. As a rule they consumed ^rst 
the leaves of the corn, and left, if any, more or less of the harder stem 
parts behind. They received twice per day all the water they would 
drink. 

I. Name, Clara. 
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May, 
Water, 
Solids, 
Fat (in solids). 



Analyses of Milk. 

3 7 12 20 23 26 

87.25 87.39 87.20 87.69 87.88 87.97 

12.75 12.61 12.80 12.31 12.12 12.03 

3.68 3.62 3.66 3.47 3.21 3.47 
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': %eaji t^ threeUast' stated analyses of milk. 
Water ,'^ "' 87.85 

Total solids, 12.15 

Fat (in solids), 8.39 

II. Name, Nellie Mat. 
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Milk Produced 
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Fat (in solids) , 


3.81 


3.91 


3.86 


3.80 


3.68 


3.68 



Mean of tliree last stated analyses of milk. 
Water, 87.32 

Total solids, 12.68 

Fat (in solids) , 3-72 

III. Name, Fairy. 
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(lbs.) per day. 
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ANALYSES OF MILK. 

May, 3 7 12 20 23 26 June 10 

Water, 87.16 86.99 86.84 87.33 87.55 87.57 87.10 

Solids, 12.84 13.01 13.16 12.67 12.45 12.43 12.90 

Fat (in solids) , 4.08 3.88 3.93 3.60 3.29 3.37 3.61 

Mean of three last stated analyses of Milk. 

Water, 87.41 

Total solids, 12.59 

Fat (in solids), 3.43 

The cows, with the exception of No. 1, retained their original 
weight well. 

SUMMARY OF OBSERVATIONS UNDER EXISTING CIRCUMSTANCES. 

1. The cows differed widely in their preference for ensilage. 

2. Reducing the ensilage to the same state of dryness noticed in 
the hay, we find that the total quantity of the dry vegetable matter 
previously consumed, has been considerably reduced, in consequence 
of the introduction of the ensilage. This is more apparent in Nos. 
I and II, than in No. III. 

3. The quantity of milk has in every instance increased, in con- 
sequence of the addition of ensilage to our customary mode of feeding, 
counting the amount of dry vegetable matter in each case pound for 
pound with the milk produced. 

4. The increase in quantity of milk, counting on the basis of the 
total amount of fodder consumed, was most pronounced in case of 
moderate quantities of ensilage, i. e. from 35 t<y 40 lbs. per day. 

5. The quality of milk was not perceptibly changed, as far as 
the density and the amount of fat was concerned. None of the mean 
results obtained after feeding ensilage has been below the lowest 
results, before its introduction in the daily diet. 

In stating the composition of the milk only with reference to water, 
solid matter and fat, it has been by no means assumed, — in following 
thereby the common usage, — that the information regarding these 
points suflaces under all circumstances to establish the normal char- 
ter of a sample of milk. The total amount and the relative propor- 
tions of the various nitrogenous constituents of the milk, — commonly 
stated. by the collective name — Casein, — are known to vary and to 
affect at times seriously its character. 

Observations in that direction quite naturally suggested themselves 
in the course of our investigation. The results thus far obtained 
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are, however, — for various reasons beyond our control, — not decisive 
enough to question at the present stage of our work seriously the 
good quality of the milk obtained in connection with the feeding of 
a moderate amount of corn ensilage. The total amount of nitrogen- 
ous matter — crude casein — noticed in case of cow No. II (May 11 
and 26,) differed but slightly in different samples as far as its abso- 
lute quantity, and the relative proportions of casein, albumin and lac- 
toprotein are concerned. The milk of cow No. Ill, — the largest con- 
sumer of ensilage, showed a somewhat larger amount of total nitro- 
genous matter — as compared with that from cow No. II ; and the 
relative proportion of genuine casein had decreased, whilst that of 
albumin and lactoprotein showed a marked increase. Whether these 
results will prove hereafter to be merely of an incidental character, 
or will have to be ascribed to an excessive consumption of ensilage, 
farther studies at the earliest suitable occasion are designed to show. 
The financial side of the ensilage feeding is not discussed in this con- 
nection on account of the absence of exact figures regarding the cost 
of our ensilage. 

The various articles of fodder used in the above stated feeding 
experiments are described under the following numbers in this bul- 
letin : No. 208, Corn Meal; No. 209, Timothy Hay; No. 210, Corn 
Ensilage. 



FODDER AND FODDER ANALYSES. 



208. 



CORN MEAL. 

From John L. HoUey, South Amherst, Mass. 

Ninety-two per cent, passed through mesh, 144 to the square inch. 



Moisture at 100^ C, 
Dry Matter, . . . 



ANALYSIS OF DRY MATTER. 

Crude Ash, 

** Cellulose, 

" Fat, 

** Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 
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A fair article of its kind. 
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209. 



# 



TIMOTHY HAY. 

From the experimental Farm, 1883. 



Moisture at 100® C, 

Dry Matter, 

ANALYSIS OP DRY MATTER. 

Crude Ash', • 

" Cellulose, 

" Fat, 

" Protein, (nitrogenous matter), 

Non- nitrogenous extract matter, - 
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The hay was harvested in July, after blooming. The sample was 
taken from the barn in November. The article can scarcely be called 
a fair average quality of its kind. 

210. ENSILAGE OF CORN IN TASSEL. 

Sample taken from Silo when opened, April 29th. 
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86.88 


1737.6 








Drv Matter 


13.12 


262.4 














100.00 


2000.00 




ANALYSIS OP DRY MATTER. 
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Non-nitrogenous extract matter, . . 
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The jsilo which furnished this ensilage has been described in the 
first annual report of the Station. The fodder corn which filled the 
silo was well tasselled out, and had a few da3 s previously suffered 
from a severe frost on the night of Sept. 3d. ; it had been cut into 
pieces from two to three inches in length, before it was well tramped 
down, covered and subjected to a pressure of sixty pounds to a 
square foot of surface. The silo was opened for the use of its con- 
tents on April 29th. The color of the ensilage was dark yellowish 
green ; it had an acid taste and odor. On the top of the mass and 
around its sides could be noticed for some inches in thickness some 
mould. The main bulk of the mass, — judging from the opinion 
expressed by many visitors to the Station — who claimed to be famil- 
iar with the usual appearance of corn ensilage, — coi-responded evi- 
dently with a large proportion of the ensilage fed during the past. 

A comparison of the above stated analysis of the dried ensilage 
with an analysis of the frost-bitten corn fodder collected at the time 
when the silo was being filled (No. 211) shows a decrease of non- 
nitrogenous constituents, except in the case of fat ; and a decided 
increase in nitrogenous matter (crude protein) . The nutritive prop- 
erties of the corn fodder had been greatly modified in consequence of 
its treatment in the silo ; its nutritive ratio (i. e. relation of nitrogen- 
containing food constituents to non-nitrogen-containing constituents) 
had been raised to that of our better grasses. This result is not an 
exceptional one in character; it is only marked in degree^ — judging 
from well endorsed observations in competent hands elsewhere ; and 
is cooperated in the case of all kinds of ensilage. Yet these changes 
in quality are accompanied by a considerable destruction of valuable 
organic matter. The fact that the nitrogenous constituents (crude 
protein) , resist better the destructive influences in tfce ordinary silo, 
than the non-nitrogenous plant-constituents, — as starch, sugar, cel- 
lulose, etc. — is the real cause of the alteration in the nutritive char- 
acter of the fodder in consequence of our present management of the 
silo. An analysis of the liquid, which under a partial pressure upon 
our ensilage, accumulated upon the cleaned floor of the silo, admits 
of no other explanation. The investigation of the production of a 
good ensilage, together with a determination of cost as compared 
with hay, will be resumed at an early date. 
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LIQUID OF ENSILAGE TAKEN FROM THE BOTTOM 
OF THE SILO. 

Specific Gravity at 20** C, 1.025 

102.5 Grams of solution required | Gram of carbonate of soda 
for its neutralization. 

Moisture at 100** C, 81.52 

Dry matter, 18.38 





100.00 


ANALYSIS OF DRY MATTER. 




Sesqui-oxide of iron, 
Calcium oxide. 


.04 

.85 


Magnesium oxide, 
Phosphoric acid, 
Potassium oxide. 
Sodium oxide, 
Nitrogen, 


1.07 
.20 
.81 
.16 
.59 



0.246 parts of the nitrogen found in the liquid, was present in 
form of soluble albuminoids; and 0.344 parts in form of ammonia 
compounds. The liquid contained from three to four per cent, 
more of solid matter than the original corn fodder. 



211. 



CORN FODDER. (Frost-bitten). 

(In tassel). 

From experimental plats of the Station. 



• 



Moisture at 100«» C 
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ANALYSIS OF DRT MATTER. 
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? » 


a 


ii 

^ § 




H 
it 




II 


1 

53 


li 


II 


si 


1 




§5 


§ * 


^ 




^ 


p^ 


0^ P 




8.83 


176.60 








91.17 


1823.40 








100.00 


2000.00 












eo 










00 










Oi 


4.86 


97.20 






rH 


29.06 


681.00 


418.32 


72 




2.06 


41.20 


30.90 


76 




8.63 


172.60 


126.00 


73 




66.40 


1108.00 


742.36 


67 




100.00 


2000.00 


1317.68 







Digitized by VjOOQIC 



12 



This cornfodd«r served for the production of the previously de- 
scribed corn ensilage. Its f rest-bitten condition, and half matured 
stage of growth, have, no doubt, seriously affected the quality and 
quantity of the ensilage. 

FISH FERTILIZERS. 
Sent on for examination from Danvers, Mass. 
id to be chemically prepared fish, 
pd to be clear fish waste. 
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Potassium oxide, 
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Nitrogen, (in organic matter) , 
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14.65 


^ 3.70 


Valuation per 2000 Jbs., . 












45.51 


49 35 



214. 



CORRKCTION — The percentapre of nitrogen In No 197, of Bulletin No. 9, "Dry Fish 
of the Quinnipiac Fertilizer Co ,*' has to be changed from 7.61 to 8.23; the v^aluation 
of the article per ton of 2000 lbs., from $40.12 to $43.00. 

FISH AND POTASH. 

Dry Ground Fish, of Stearns & Co., New York. Collected of 
B. F. Bridges, So. Deerfleld, Mass. 

Guar.inteed composition ; bone phosphate 15 to 20 per 
cent., (equivalent to phosphoric acid 6.86 to 9.16) ; ammo- 
nia 9 to 11. per cent., (eqiiivalent to nitrogen 7.41 to 9 per 
cent. 

(XX) Fish and Potash, of Geo. W. Miles' Co., Milford, 
Conn. Collected of D. J. Wright, Northampton, Mass. 

Guaranteed composition ; soluble and reverted phospho- 
ric acid 5 to 8 per cent. ; potassium oxide 4 to 6 per cent. ; 
ammonia 4 to 6 per cent. ; (equivalent to nitrogen 3.30 tQ. 
5 per cent.) 



215. 



214 



215 



Moisture at \00° V. 
Total Phosphoric Acid, 
Soluble 

Reverted *' 

Insoluble " 
Potassium oxide, 
Nitrogen, 



Valuation per 2000 lbs. 



POUNDS PER HUNDRED. 
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9.74 




4.86 


1.78 


0.04 


6.21 


4.84 




3.05 


7.57 


3.40 



$40.93 



$30.34 



C. A. GQESSMANN, Director, 

t Amherst, Mass. 
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NOTES ON FEEDING EXPERIMENTS WITH 
CORN ENSILAGE, CONTINUED. 

(See No. 207, Bulletin No. 10.) 



The previous Bulletin contained a report of observations concern- 
ing the effect of feeding corn ensilage, as a mere substitute for Eng- 
lish hay, on the yield of milk and on the general conditions of three 
cows of a corresponding milking period. The observations, as far 
as reported on that occasion, extended over a period of from six to 
seven weeks. The daily feed consumed was stated in each case with 
reference to its dry vegetable matter, to prevent misconceptions re- 
garding the actual amount contained in the daily fodder rations at 
different stages of the experiment. The amount of dry vegetable 
matter, actuall}' consumed each day, was reported pound for 
pound, in connection with a statement of the daily yield of milk 
in pounds. A comparison of these statements showed, that the fod- 
der, in ^hich th^ corn ensilage had been largely a substitute for 
meadow hay, had produced a larger yield of milk, — comparing the 
amount of dry vegetable matter consumed with the yield of milk — 
pound for pound. A continuation of these experiments, which is 
reported in a few subsequent pages, has not altered our former con- 
clusions regarding the influence of corn ensilage on the yield of milk. 
The daily records during the month of June, point strongly in that 
direction. ' 

The addition of a liberal amount of wheat shorts (bran) to the 
daily diet, (9th of June), has in most instances but slightly affected 
the absolute jield of milk for the better ; and has at no time changed 
the relative [)roportions between dry vegetable matter and the yield 
of milk, in favor of the former, as compared with the feeding of corn 
ensilage alone as an essential additional constituent of the original 
daily diet. The main benefit derived from the addition of wheat 
shorts to the daily fodder rations, consisted evidently in the improved 
appearance of the cows, in the improvement of the milk, and in an 
increased value of the manure resulting. 

The important relations which exist between chemical composition 
and general character of dry vegetable matter, and its nutritive value 
under various circumstances, will be discussed at a later date of our 
experiment. 
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I. RECORD OF MELIA. 

Ayrshire: 11 years old; dropped last calf Feb. 15, 1884. 

[Melia consumed larger quantities of ensilage, and bas taken the place of I. Clara 
in our previous record.] 
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n. RECORD OF NELLIE MAY. 
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. 1884. 
le 1 - 


1 

Feed consumed (lbs.) 
I per day. 


Milk produced 
(lbs.) per day. 


Amt. of dry vege- 
table matter contain- , 
ed in the daily fodder 
consumed in pounds. 


i; 
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S 


1 
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d 
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37 


15 
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ANALYSES OF MILK. 
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III. RECORD OF FAIRY. 





Food consumed (lbs.) | 


Milk produced 
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per day. 




(lbs.) per day. 
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ANALYSES OF MILK. 

June 10 16 80 

Water, 87.10 86.60 87.36 

Solids, 12.90 13.40 12.64 

Fat (in solids), 3.61 3.83 3.53 
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FODDER AND FODDER ANALYSES. 



217. WHEAT BRAN. 

From John L. Holley, South Amherst, Mass. 
Thirty-three per cent, passed thiough mesh 144 to the square inch. 



Moisture at 100® C, 

Dry Matter, 

ANALYSIS OF DBT MATTER. 

Crude Ash, . 

** Cellulose, 

** Fat, 

** Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 
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87.92 



100.00 
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13.72 
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This quality of wheat bran, which is of a fair composition, has 
been used in the previously described feeding experiments. 

218. CORN STOVER. 

From plats of the Station. 
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Moisture at 100** C, 


8.73 


174 6 








Dry Matter, 


91.27 


1825.4 
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ANALYSIS OF DRY MATTER. 












Crude Ash, 


3.12 
34.28 


62.4 
685.6 








** Cellulose, 




** Fat, 
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40 




" Protein, (nitrogenous matter). 
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52.64 




Non-nitrogenous extract matter, . . 


54.75 


1095.0 


1095.00 


100 






100.00 


2000.00 


1155.26 
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219. 



WHEAT GRAIN. 
From plats of the Stati6n. 



Moisture at 100° C, 
Dry Matter, . . . 



ANALYSIS OF DRY MATTER. 

Crude Ash, 

** Cellulose, 

** Fat, 

'* Protein, (nitrogenous matter). 
Non-nitrogenous extract matter, . . 
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89.42 



100.00 



2.18 

2,42 

1.79 
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The composition of this article is a very fair one. 
22fO. WHEAT STRAW. 

From plats of the Station. 



Moisture at 100° C, 
Dry Matter, . . 



ANALYSIS OF DRY MATTER. 

Crude Ash, 

** Cellulose, 

" Fat, 

" Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 
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The composition of this sample is better than the average article. 
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FERTILIZER ANALYSES. 



221. REFUSE SALT. 

Collected of R. T. Prentiss, Holyoke, Mass. 

Moisture at 100° C, 1.70 

Calcium oxide, 1.21 

Magnesium oxide, 0.14 

Sulphuric acid, 1.57 

Sodium chloride, 95.38 

The article is a fair specimen of its kind. A detailed discourse of 
the various kinds of salt used for agricultural purposes, etc., may«be 
found in the annual report of the Mass. State Board of Agriculture 
for 1869, page 18. 

AMMONIUM SULPHATE. 

222. Collected of D. A. Horton, Northampton, Mass. Guaran- 

teed 25 per cent, of ammonia. 

223* Sent on for examination by M. W. Jefts, for the Ashly 
Farmer's Club, Ashly, Mass. 

222 2f^3 

Pounds per hundred. 

Moisture at 100° C, 1.88 0.42 

Ammonia, 25.07 24.00 



Valuation per 2000 lbs., $90.64 $87.12 

The cost of this article has varied widely at times ; the valuation 
is based on our annual rate, 22 cts. per pound of nitrogen in am- 
monia salts. 
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MURIATE OF POTASH. 

224. Sent on by M. W. Jefts, for Ashly Farmer's Club, Ashly, 
Mass. 

225* Collected of Boston Fertilizer Co., by C. P. Preston, Dan- 
yers, Mass. 

226. Collected of Bowker Fertilizer Co., at Amherst, Mass. 

224 22S 226 

Pounds per hundred. 

Moisture at 100° C, 1.00 0.05 0.90 

Potassium oxide, * 51.94 49.60 50.80 



Valuation per 2000 lbs., $44.15 $42.16 $43.18 

' WOOD ASHES. 

Sent on for examination by Gr. B. Hall, Pres. of Ipswich Farmer's 
Club, Ipswich, Essex County, Mass. 

227. Canada Ashes ; sold at 34 cts. per bushel, weight 48 lbs. 

228. Maine Ashes ; sold at 30 cts. per bushel, weighing 42 lbs. 

227 228 

Pounds per hundred. 

Moisture at 100° C, 5.46 18.00 

Calcium oxide, 35.58 34.34 

Potassium oxide, 5.83 4.17 

Sodium oxide, 0.61 0.84 

Phosphoric acid, 2.55 2.56 

Insoluble matter, 11.95 8.70 

The difference in the composition of these samples of wood ashes 
is largely due to a different state of moisture. The retail prices 
stated do not vary materially from those in our section of the State. 

229. KAINITE. 

Collected of D. A. Horton, Northampton, Mass. 



Moisture at 100° C, 


2.15 


Calcium oxide. 


0.82 


Magnesium oxide. 


11.30 


Potassium oxide. 


16.48 


Sulphuric acid. 


21.91 



Valuation per 2000 lbs., $14.08 



• 
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230. LIME KILN ASHES. 
Collected of J. A. Sullivan, Northampton, Mass. 

Moisture at 100'' C, 20.55 

Calcium oxide, 45.53 

Magnesium oxide, 1.80 

Potassium oxide, 1.35 

Phosphoric, acid, 2.92 

Carbonic acid, 21.10 

Insoluble matter, 8.23 

Sold at 18 cts. per bushel in retail, and 12 J cts. per bushel in car loads. 

231. PENGUIN ISLAND GUANO. 

Sent on for examination. 

Guaranteed composition ; bone phosphate, i^.76 per cent, (equal to 
23.07 phosphoric acid) ; ammonia 1.43 per cent., (equiva- 
lent to nitrogen 1.18 per cent.) 



Moisture at 100° C, 


12.10 


Total phosphoric acid. 


24.35 


Soluble " 


0.35 


Reverted " 


6.97 


Insoluble *' " 


17.03 


Potassium oxide. 


0.14 


Nitrogen in organic matter, 


0.23 


Nitrogen in ammonia salts, 


0.26 


Nitrogen in nitrates. 


0.24 


Total niti-ogen. 


0.73 



Valuation per 2000 lbs., $31.62 

This article deserves a careful trial upon lands rich in organic mat- 
ter ; in particular upon moist grass lands. 

232. DISSOLVED BONEBLACK. 

Sent on by M. W. Jefts, for Ipswich Farmer's Club, Ipswich, 
Essex County, Mass. 



• 



Moisture at 100° C, 


11.05 


Total phosphoric acid^ 


18.87 


Soluble " " 


17.83 


Reverted " '' 


.53 


Insoluble " " 


.51 


Insoluble matter, 


.83 



Valuation per 2000 lbs., $37.26 
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10 
BONES. 



233* Darling's Fine Bones. Collected of Parker & Gannet, Bos- 
ton, Mass. A 

Guaranteed composition ; phosphoric acid, 25 per cent. ; 
nitrogen, 3 to 4 per cent. 



Moisture at 100° C, 


4.70 


Total phosphoric acid, 


26.62 


Soluble I " " 
Reverted j " " 


1 6.77 


Insoluble " " 


19.85 


Nitrogen, 


3.56 



Valuation per 2000 lbs., $50.25 

AMMONIATED St^PERPHOSPHATES AND COMPLETE 

MANURES. 

Moisture in Fertilizers, The quantity of moisture contained in a 
compound fertilizer exerts a controlling influence on the results of its 
analysis ; and yet, comparatively speaking, but few manufactiirers 
mention in their printed guaranty of composition, the approximate 
amount of that constituent in their articles, upon which their guaran- 
teed composition is based. 

An article, for instance, which, with 10 per cent, of moisture, 
analyzes 10 per cent, of soluble phosphoric acid, 2.5 per cent, of 
nitrogen, and 5. per cent, of potassium oxide, will analyze 9. per 
cent, of phosphoric acid, 2.25, per cent, of nitrogen, and 4.5 per 
cent, of potassium oxide, in case of containing 19 per cent, of mois- 
ture. 

Statements of comparative tests regarding the excict com/position of 
two fertilizers, are, for this reason, always made with a definite ref- 
erence to a corresponding state of their moisture. Manufacturers 
who state the composition of the articles they offer for sale, without 
mentioning, at least approximately, the amount of moisture they con- 
tain, deprive the inspector of the chance to recognize exceptional 
conditions in their goods. 

The manufacturer of fertilizers is expected to state, in the interest A 

of his customers, the total weight of the article contained in each 
package ; — besides — within certain limits — the amount of phosphoric 
acid, nitrogen and potassium oxide he offers for sale in each hundred 
weight. As long as the fertilizer is carefully stored, no serious alter- 
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ations, either in total weight or in original composition, are expected 
within one season of keeping. Quite different, however, will be the 
result when it is stored in ill-constructed sheds, and damp storehouses, 
or meets with some accidental exposure to rain ; for in that case the 
total weight of the package increases and the composition of its con- 
tents is reduced in strength in the same proportion as its percentage 
of water has increased. The chemical analysis refers to one hundred 
weight of the fertilizer ; the customer who secures the entire package 
does not necessarily suffer ; yet the manufacturer may suffer by a 
lower analysis of his goods, in consequence of neglecting to furnish 
all the information needed to recognize the results of exceptional 
conditions. 

During past years I have noticed several instances where circum- 
stances similar to those pointed out above, had caused the deterior- 
ation of a fertilizer tested and reported bji me. During the past 
season my attention has again been called to a case of a similar 
character, which may be considered as the immediate cause of insert- 
ing here the previous discussion. 

Bulletin No. 7, the first one of this season, contains an analysis 
(No. 170), of a fertilizer, manufactured by the Clark's Cove Guano 
Co., New Bedford, Mass., called the '' Bay State Fertilizer,'' and 
offered for sale by E. S. Snow, of Belchertown, Mass. The sample 
was collected by one of my assistants. Careful inquiry since at the 
agent's storehouse, in connection with information from other sources, 
tends to show that the moisture (22 per cent.,) noticed in the article 
was largely due to a deficiency in the storeroom. Bags of fertilizer 
which were subsequently weighed, showed from 10 to 15 lbs. more 
than the bill of sale stated. I believe now, for above stated reason, 
that the article originally furnished by the company, was a fair speci- 
men of its kind and within the customary guaranty of composition. 

In making this statement, in justice to the manufacturer, I do not 
intend to convey the idea that the addition of a larger percentage of 
water exerts no other serious influence on a complete fertilizer than 
diluting the article, i. e., reducing its original strength ; for changes 
of a more serious character are apt to occur ; for instance in case 
nitrates are forming a source of nitrogen in a fertilizer, containing 
superphosphates, more or less of nitric acid will be rendered free, 
and thus directly and indirectly the amonnt of that costly ingredient 
reduced. The frequent occurrence of rotten bags in the fertilizer 
trade, finds a satisfactory explanation in circumstances similar to 
those pointed out. 
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234* Fertilizer sent on by tlie Sec. of the Hampshire, Franklin, and 
Hampden Agricultural Society. (Potassa mainly present 
as carbonate). 

23S* William Clark & Co.'s "Americus" Ammoniated Bone Super- 
phosphate. Collected of B. L. Bragg & Co., Springfield, 
Mass. 

Guaranteed composition ; total phosphoric acid 10 to 13 
per cent. ; soluble phosphoric acid 6 to 8 per cent, reverted 
phosphoric acid 3 to 4 per cent. ; insoluble phosphoric acid 
1 to 2 per cent. ; potassium oxide 1 to 2 per cent. ; am- 
monia 2 to 3 per cent., (eqvivalent to nitrogen 1.65 to 
2.50 per cent.) 

236. Quinnipiac Extra Superphosphate. Collected of B. L. Bragg 
& Co., Springfield, Mass. 

Guaranteed composition ; total phosphoric acid 10 to 12 
per cent. ; soluble and reverted phosphoric acid (available) 
8 to 10 per cent. ; potassium oxide (in form of sulphate) 2 
to 4 per cent. ; nitrogen If to 2^ per cent. 

237» Sparrow's Grass Fertilizer, of Judson & Sparrow, Boston, 
Mass. Collected of Everett & Gleason, Boston, Mass. 

Guaranteed composition ; soluble and reverted phosphoric 
acid, 8 to 9 per cent. ; potassium oxide, 4 to 5 per cejit. ; 
ammonia, 5 to 6 per cent., (equivalent to nitrogen 4.12 to 
5 per cent.) 
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** *^ ' POUNDS PER HUNDRED.^ 


Moisture at 100® C, . . . . . 


14 G5 ' 17.37 


19.88 


12,57 


Total phosphoric acid, 








12f.76 


11.79 


11.61 


10.46 


Soluble «< . . 








2.97 


'■ 6.62 


3.87 


7.68 


Rererted " ... 








6.29 


8.00 


4.42 


2.10 


Insoluble " 








4.50 


2.17 


3.32 


.68 


Potassium oxide, 








23.81 


1.85 


2.06 


4.52 


Nitrogen, (in organic matter), 








0.31 


2.73 


2.33 


1.56 


Nitrogen, (in ammonia salts). 








0.16 




0.81 


3.15 


Nitrogen, (in nitrates), 








.24 


.23 






Insoluble matter. 








6.55 


5.77 


6.98 


.50 


Valuation per 2000 lbs., .... 


#50.88 


#33.91 


#34^56 


#43.69 



« 



C. A. GOESSMANN, Director, 

Amhbrst, Mass. 
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238. 



NOTES ON FEEDING EXPERIMENTS WITH GLUTEN 
MEAL AS A CONSTITUENT OF THE DAILY 
DIET OF MILCH COWS. 



The experiment was carried on for the purpose of studying the 
effect of gluten meal as a constituent of the (Jaily diet of milch 
cows on the quantity and the quality of milk obtained, as 
well as on the cost of its production, under several specified cir- 
cumstances. The same cows, which served in the trial with corn 
ensilage, ha}-, Indian meal, and wheat liran, (see Bulletins 10 and 11) , 
were used in the late trial with gluten meal. The observations ex- 
tended over a period of three months. The third period of feeding 
was not extended beyond two weeks on account of the bad influence 
of a too liberal supply of nitrogenous constituents in the daily diet 
during very warm weather on the general condition of the cows. 
The mode of feeding was essentially the same as reported on previ- 
ous occasions. The gluten meal was fed with an equal weight of 
wlieat bran to compensate its deficiency in phosphates of lime and 
magnesia, and to render it more palatable. The designed amount 
of both substances was in each instance mixed and moistened, and 
fed in two meals during milking ; the hay followed, mornings, noons, 
and after milking, evenings ; care being taken to ascertain by weight, 
before and after meals, the exact amount consumed. 

The composition and the general character of the Gluten meal, 
is described in a few subsequent pages. The cost of the daily 
fodder rations used in these experiments are based on our local mar- 
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ket prices ; gluten meal, $22.50, wheat bran, $23.00, and hay, $15.00 
per ton ; corn meal has cost during our trials $28.00, per ton. It has 
been the aim in our subsequent statement of results to render promi- 
nent the controlling influence of the daily yield of milk, on its 
cost under a corresponding system of feeding. It will be no- 
ticed in our trials, that under nearly identical conditions, as far 
as kind of fodder and period of milking ar« concetned, the milk of 
one cow as compared with that of an other one may cost the owner 
of the animals from 40 to 90 per cent, more in one case than in the 
other. A careful comparison of the subsequent detailed statement 
of our late experiment with those of previous Bulletins, (Nos. 10 and 
11), tends to show that a good gluten meal at the stated cost, ought 
to be considered a valuable addition to our commercial concentrated 
fodder articles. The rations fed during the first feeding period and 
at the close of the experiment, (IV Period), deserve from an econom- 
ical standpoint a trial on the part of dairymen. Our results were 
satisfactory as far as the yield of milk of a good quality is concerned. 

I. RECORD OF MELIA. 



FEEDING 
1. 



Feed consumed 
(lbs.) per day. 



Periods. 
July 1—8, 
u 8—15, 
^' 15—22, - 
'^ 22—29, - 
"- 29, Aug. 5, 
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Milk produced 
(lbs.) per day. 



13 
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12^ 254 23.97 782^ 



27f 
26f 
274 
27f ' 
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ANALYSES OP MILK. 



July 
Water, 
Solids, 
Fat (in solids). 



12th, 

88.15 

11.85 

3.28 



22d, 

87.30 

12.70 

3.14 



28th, 

87.40 

12.60 

3.48 



Aug. 4th. 

87.92 

12.08 

3.20 
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Amount of fodder consumed during the entire feeding period, and 

cost of same. 



113| lbs. Gluten meal, 
113f lbs. Shorts, 
700 lbs. Hay, 



Total, 9271 lbs. 

Daily produce of milk, 

Cost of daily fodder, 

Cost of fodder per quart of milk. 



$1.27 
1.31 
5.25 



. $7.83' 

26 ^ lbs., 13.36 qts. 
22.4 cts. 
1.68 cts. 



RECORD OF MELIA. 







Feed consumed i 
(lbs.) per day. i 


Milk proUiiced 
(lbs.) per day. 


, bL -C 
> 3 


•3 

1 ■ 


FEEDING. 
2. 




1 

3 


Shorts. ! 


English Hay. 


Morning. 
Evening. 


"3 
I 


Amt. of dry 
consumed , in po 


Periods, 








\ 








Aug. 5—12, . 


- 


61 3} 1 184 


144 13^ 28 
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'* 12—19, - 
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" 26, Sept. 2, 
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Nutritive Ratio, 1 


:5.32. 




ANALYSIS OF Mil 


.K. 




Aug. 11th. 
Water, 


87.15 




Solids, 


12.85 




Fat 


(in s< 


3lids) 


? 


3. 


49 









Amount of fodder consumed during the ei'itire feeding period, and 

cost of same. 



• 



182 lbs. Gluten meal, 

91 lbs. Shorts, 
517 lbs. Hay, 

Total, 790 lbs.- 

Cost of fodder per day. 
Average produce of milk per day, 
Cost of fodder per quart of milk. 



$2.04 
1.05 
3.88 



$6.97. 

24.9 cents. * 
27.36 lbs., 13.68 qts. 
1 .82 cents. 
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RECORD OF MELIA. 



Feed consumed 
(lbs.) per day. 



Milk produced 
(lbs.) per day. 
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815 



Nutritive Ratio, 1 :4.42. 

ANALYSIS OF MILK. 

SepU 10th, 

Water, 87.60 

Solids, 12.40 

Fat (in solids), 3.55 

Amount of fodder consumed during the entire feeding period, and 

cost of same. 

91 lbs. Gluten meal, 
91 lbs. Shorts, 
196 lbs. Hay, 

Total, 378 lbs. 
Cost of fodder per day. 
Average produce of milk per day. 
Cost of fodder per quart of milk. 



$1.02 
1.05 
1.47 




$3.54 




25.3 cents. 
24.3 lbs., 12.15 
2.08 cents. 


qts. 



RECORD OF MELIA. 



FEEDING. 

4. 



Periods. 
Sept. 16—23,* 
^' 23, Oct. 1, 



Feed 


consumed 


i Milk produced 


¥l 
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(lbs.) per 
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(lbs.) per day. 
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19.4 


12.86 


11.00 
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23.42 
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13.36112.00 


25.36 


23.97 


790 



Nutritive Ratio, 1 : 6.25. 
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ANALYSES OF MILK. 



• 



Sept. 


17th, 


30th. 


Water, 


87.48 


87.56 


Solids, 


12.52 


12.44 


Fat (in solids) , 


3.26 


3.14 



Amount of fodder consumed during the entire feeding period, and 

cost of same. 



45.5 lbs. Gluten meal, 
45.5 lbs. vShorts, 
276. lbs. Hay, 



Total, 367. lbs. 



$0.51 

.52 

2.07 

$3.10 



Cost of fodder per day, 

Average production of milk per day, 

Cost of fodder per quart of milk. 



22.14 cents. 
24.6 lbs., 12.32 qts. 
1.8 



11. RECORD OF NELLIE MAY. 
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Nutritive Ratio, 1 : 6.32. 



ANALYSES OF MILK. 



July 


12th, 


22d, 


28th, 


Water, 


87.11 


86.73 


86?49 


Solids, 


12.89 


13.27 


13.51 


Fat (in solids). 


3.86 


3.61 


4.01 
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Amount of fodder consumed during the entire feeding period, and 

cost of same. 



1185 lbs. Gluten meal, 
113^ lbs. Shorts, 
700 lbs. Hay, 



Total, 927J lbs. 

Daily produce of milk, 
Cost of fodder per day. 
Cost of fodder per quart of milk. 



$1.27 
1.31 
5.25 

$7.83 

18.63 lbs., 9.31 qts. 
22.4 ets. 
2.41 cts. 



RECORD OF NELLIE MAY. 





i 'i 
j Feed consumed ' 
1 (lbs.) per day. , 

1 '1 


Milk produced 
(lbs.) per day. [ 


Amt. of dry vegetable 
matter contained in 
the dailv fodder con- 
sumed, in pounds. 




FEEDING. 
2. 

4 


i 

9 

3 

1 






C 
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Evening. 
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1 1 
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8 1 16^ 
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8 165 1 26.86 1 945 
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b4 


l^ 
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7 ! 15 


26.26 
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'' 26, Sept. 1, - 


1 ^^ 


(( 


20 1, 


8^ 1 71 1 15? 


20.86 


977 



Nutritive Ratio, 1 :5.45. 



ANALYSES OF MILK. 



Aug. 


5th, 


nth. 


Water, 


S^.ll 


86.75 


Solids, 


13.23 


13.25 


Fat (in solids). 


4.01 


4.06 



Amount of fodder consumed during the entire feeding period, and 

cost of same. * 

182 lbs. Gluten meal, $2.04 

91 lbs. Shorts, 1.05 

556 lbs. Hay, 4.17 



Total, 829 lbs. Hay, 7.26 

Cost of fodder per day, 25.93 cts. 

Average produce of milk per day, 15.9 lbs., 

Cost of fodder per quart of milk, 3.38 cts. 



7.95 qts. 
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RECORD OF NELLIE MAY. 



* 





Feed consumed 
(lbs.) per day. 


Milk produced 
(lbs.) per day. 


Amt. of dry vegetable 
matter contained in 
the daily fodder con- 
sumed, m pounds. 


"3 

a 


FEEDING. 
3. 


•3 

1 
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'3) 
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bf) 
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1 

> 


1 
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Periods. 
Sept. 2—8, 
** 8—15, - 




6^ 

It 
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18? 


8^ 
7? 


7§ 
6? 


15? 
13? 


28.95 
28.15 


955 
98& 



Nutintive Ratio, 1:5.1. 



ANALYSIS OF MILK. 



Sept. 


10th. 


Wuter, 


85.18 


Solids, 


14.82 


Fat (in solids), 


4.59 



Amount of fodder consumed during the entire fedding period, and 

cost of same. 

91 lbs. Gluten meal, $1.02 

91 lbs. Shorts, 1.05 

270 lbs. Hay, 2.03 



Total, 452 lbs. 

Average produce of milk per Say, 

Cost of fodder per day, 

Cost of fodder per quart of milk. 



$4.10 

14.18 lbs. 
29.3 cts. 
4.13 cts. 



7.09 qts. 



RECORD OF NELLIE MAY. 



• 





Feed consumed 


Milk produced 




, 




(lbs.) per day. 


(lbs.) per day. 
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Periods. 


















Sept. 15—22, 
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H 


17? 


6^ 


5! 


12^ 


21.67 


1002^ 


•' 22—29, 
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20 


7? 6? 


14? 


23.97 


1005 



Nutritive Ratio, 1:6.11. 
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Sept. 
Water, 
Solids, 
Fat (in solids), 



ANALYSES OF MILK. 

17th, 30th, 

85.04 85.92 

14.96 14.08 

4.36 4.45 



Amount of fodder consumed during the entire feeding period, and 



cost of same. 

45^ lbs. Gluten meal, 
45| lbs. Shorts, 
274 lbs. Hay, 



Total, 365 lbs. 



$0.51 

.52 

2.06 

$3.09 



Average produce of milk per day, 13.46 lbs.. 

Cost of fodder per day, 22.1 cts. 

Cost of fodder per quart of milk, 3.25 cts. 



6.82 qts. 



III. RECORD OF FAIRY. 





Feed consumed 
1 (lbs.) per day. 


Milk produced 
(lbs.) per day. 


Amt. of dry vegetable 
matter contained in 
the daily fodder con 
sumed, in pounds. , 


Weight of Animal, 
(pounds.) 




FEEDING. 
1. 


o 


o 

CO 


English Hay. 
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Periods, 


















July 1—8, - 
** 8—15, - 
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Nutritive Ratio, 1:6.32. 








ANALYSES OF MILK. 




« 


July 


12th, 22d, 28th, Aug. 4 


th. 


. Water, 


87.05 86.42 86.82 86.79 






Solids, 


12.95 13.58 13.18 13.21 






Fat (in solids), 




3.76 


♦; 


►.73 


3 


.67 


3.81 







Digitized by VjOOQIC 



Amount of fodder consumed during the entire feeding period, and 

cost of same. 



113| lbs. Gluten meal, 
U3f lbs. Shorts, 
700 lbs. Hay, 



Total, 927^ lbs. 

Average produce of milk per day, 

Cost of fodder per day. 

Cost of fodder per quart of milk. 



$1.27 
1.31 
5.25 

$7.83 

20.1 lbs., 
22.4 cts. 
2.24 cts. 



lOqts. 



RECORD OF FAIRY. 



1 


1 

Feed consumed 
(lbs.) per day. 


Milk produced 
(lbs.) per day. 

4. 


Amt. of dry vegetable 
matter contained in! 
the daily fodder con- 
sumed, in pounds. 


1^ 


FEEDING. 
2. 


Gluten Meal. 


Shorts. 
English Hay. 
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1 
g 


1 
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Aug. 4—11, - 
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Nutritive Ratio, 


1:5.45. 






ANALYSIS OF 


MILK. 






Sept. lit 
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13.61 




Fat 


(in s 


olids,) 




3. 


dl 


. 





Amount of fodder consumed dunng the entire feeding period, and 

cost of *same. 

182 lbs. Gluten meal, $2.04 

91 lbs. Shorts, 1.05 

554 lbs. Hay, 3.79 



Total, 827 lbs. 

Average produce of milk per day. 

Cost of fodder per day. 

Cost of fodder per quart of milk. 



$6.88 

19.5 lbs., 9.75 qts. 

24.6 cts. 
2.52 cts. 
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RECORD OF FAIRY. 
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Nutritive Ratio, 1 : 4.96. 





ANALYSIS 


OF MILK. 






Sept. 


10th. 




Water, 






85.60 


Solids, 






14.40 


Fat (ill 


solids,) 




4.84 



Amount of fodder consumed during the entire feeding period, and 

cost of same. 



91 lbs. Gluten meal, 
91 lbs. Shorts, 
251 lbs. Hay, 



$1.02 
1.05 
1.88 



Total, 433 lbs. 

Average produce of milk per day, 

Cost of fodder per day. 

Cost of fodder per quart of milk, 



$3.95 

14.68 lbs., 7.34 qts. 
28.2 cts. 
3.84 cts. 



RECORD OF FAIRY. 
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consumed 
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Nutritive Ratio, 1 : 6.21. 
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' ANALYSES OF MILK. 

Sept. 17th, 30th. 

Water, 85.85 85.99 

Solids, 14.15 14.01 

Fat (in solids,) 4.06 4.11 

Amount of fodder consumed during the entire feeding period, and 

cost of same. 

45.\ lbs. Gluten meal, $0.51 

45l lbs. Shorts, 0.52 

269' lbs. Hay, 2.02 



Total, 360 lbs. 

Average produce of milk per day. 

Cost of fodder per da}*. 

Cost of fodder per quart of milk, 



$3.05 

18.9 lbs., 9.45 qts. 
21.8 cts. 
2.31 cts. 



FODDER AND FODDER ANALYSIS. 



239. 



GLUTEN MEAL. 
From Chicago Sugar Refining Co. 



Eighty-five per cent, passed through ^mesh 144 to square inch. 
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ANALYSIS OF DRY MATTER. 










C4 


Crude Ash, 


0.79 
0.77 


15.8 
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34 


^ 


♦* Cellulose 




** Fat, 


3.94 
28.24 
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** Protein, (nitrogenous matter). 




Non-nitrogenous extract matter, . . 


66.26 
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1245.69 
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1790.90 
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The gluten meal is obtained as a by-produot in the manufacture of 
starch and glucose from corn. It consists mainly of the germs of the 
latter with more or less skin parts and starch. The supply of this 
substance has acquired considerable proportions in consequence of 
the recent development of the glucose industry in the country. 

Examinations of samples from various sources have demonstrated 
its highly nitrogenous character, and left but little doubt about its 
value for feeding purposes under suitable circumstances. For 
details in this direction I refer, as far as m^' own observations and 
statements are concerned, to Bulletin I, page 11, and Bulletin V, 
pag9 5. The variations noticed in composition are in the main evi- 
dently caused by modifications in the manufacturing process, — a cir- 
cumstance by no means an exceptional one, as far as the gluten-meal 
is concerned : tbv all our valuable refuse materials for fodder, as 
brans, oil-cakes, etc. suffer from the same influence. The sample, 
which served for our feeding experime its and furnished the material 
for the above analysis, was obtained by the following process, accord- 
ing to the kind communication of Dr. A. Behr, the superintendent of 
the Chicago Sugar Refining Company : '' The process mostly followed 
in starch and glucose works for the separation of starch includes 
the use of caustic-soda for dissolving the gluten — (nitrogenous 
constituent of the corn) . Our process differs in these particulars, 
that we do not use any^ caustic-soda at all and that we separate the 
germs of the corn before it is finally ground up. The consequence 
is, that gluten-meal contains no caustic-soda or sodium-salts, and is 
comparatively poor in fat, — this being for the greater part removed 
with the germs. The way we proceed is shortly, as follows : The 
water as it comes from the mills and carries the fine starch and 
gluten in suspension is run cfver long slightly inclined troughs : the 
ordinary ' Starch-Tables.* Here the heavy starch settles, while the 
lighter particles, small starch, gluten, fiber and fat are carried 
away with the water. This mixture is allowed to settle in large 
vats, the clear water drawn off, and the residue pumped into filter 
presses. The press cakes are dried in steam driers, ground up in 
mills and in this form make the gluten-meal.*' The calculation of 
the digestible portion of the gluten-meal is based on that noticed in 
the corn-meal in actual feeding- tests. The numerical relations be- 
tween the digestible amount of nitrogenous constituents and of carbo- 
hydrates or non-nitrogenous constituents in the above sample of 
gluten-meal (1:2.92) corresponds quite closely with that in a fair 
sample of peas , its mineral constituents are however but one-fifth of 
that of the latter. 

The article is offered for sale by the carload in bulk at $21.00 per 
ton, or $22.50 in bags, at Boston R. R. depots ; similar charges have 
been made in Springfield. 

C. A. GOESSMANN, Director, 

Amherst, Mass. 

I^P. S, The Bulletins of the Experiment Station will he sent free 
of charge to all parties interested in its work, on application. 
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240. NOTES ON FEEDING EXPERIlrfENTS WITH PIGS. 

The experimei^described in a few subsequent pages is the first of 
a series planned ror the purpose of studying the comparative feeding 
value of skim milk and of creamery butter milk, in connection with 
corn meal, for tnb production of pork. To secure a suitable basis 
for the work, it was decided to ascertain, first the facts regarding the 
results of feeding equal ' measures of skwn milk and of butter milk 
with a correspoliding weight of corn meal in both cases. The skim 
milk was obtained from the dairy of the college* an(f the station, ^the 
butter milk from the factory of the Amherst Co-operative Creamery 
Asfociation. The sftm milk was rated at two cents per gallon, and 
the creamery butter milk 1.37 cts. per gallon — the contractor's price. 
'Cora meal was bought at.$28*00 per ton. Several analyses of both 
kinds of milk and the mean of three analyses of the corn meal, fed 
during the experiment, are stated further on, (see Nos. 241, 242 'and 
243,) in this Bulletin. The skim milk contained about 2.5 per 
cent, more solid matter, than the creamei'y butter milk, a circumstance 
most likely due to the Access of some water from the first washing of 
the butter. Six pigs from forty to fifty pound§ in weight, (Berk- 
shires,) secured from th% College farm, were uSed for the experinftnt ; 
three of them were fed with skim milk and corn meal, (Lot A), and' 
three with creamery butter milk and corn meal, (Lot B) . Each of the^ 
two lots consisted of one barrow and two sows ; the former (I IT) gave ' 
in both lots the best results. The animals weref fed alilre in the follow- 
ing way : one-third of the daily ration of milk was fed with one-half of 
the "daily ration of corn meal, at 6 o'clock, a. mT ; one-third of the 
milk at 12 o'clocfk, m., without any meal; and the remaining third, 
part of milk with one-talf of the ujeal, at 6 o'clock, p. m. When- 
ever the previous feed was consumed, some hours before a succeed- 
ing feeding time, the amount of daily foddftr^was gradually increased. 
This rule of feeding was carried out during the entire trial and suf- 
fered only a temporary modification in consequence of a few short 
periods of very hot 'weatker. At the beginning ojf' the experiment 
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about two ounces of com meal were fed for eveiy quart of milk, and 
subsequently three. ounces for every quart. This proportion of corn 
meal to milk produced better results in the case of butter milk (Lot 
B), than in the case of skim milk (Lot A), considering the larger 
amount of solid matter contained in the latter. Nearly one-fourth 
of the solid matter noticed in the skim milk shows no return of a 
proportionate increase in live weight, as will be found on comparing the 
subsequent detailed record. The total live weight and dressed weight 
of both lots of animals differ only two to four pounds from each 
other — the butter milk leading. The cost of fodder per pound of 
dressed pork produced amounts in Lot A (skim milk) to 5.8 cts., and 
in case of Lot B (butter milk) to 4.6 cts. This difference in cost 
corresponds quite closely with the difference in cost of the two kinds 
of milk. The dressed pork was sold at 7^ cts. per pound. The 
value of manure produced will be reported on some later occasion, 
when actual values can be presented. The investigation is continued. 
Two breeds — Berkshire and Chester — are already on trial to turn to 
account the information received in the first experiment. 



SKIM MILK AND CORN MEAL. 
I. 





Feed Consumed. 


Weight of 

Animal, 

(lbs.) 


Daily 


PERIODS. 


Meal, 
(ozs.) 


Skim Milk, 
(qts.) 


increase in 
live weight. 


May 21—31, 


100 


58 


^H 


Olb. lloz. 


June 1 — 9, 


132 


54 


eoh 


1 .i " 


^i 9_17, 


128 


48 


67 


'' 15 '' 


" 17—24, 


152 


50 


79| 


1 " 13 " 


'' 24—30, 


160 


54 


89| 


1 " 7 " 


July 1—7, 


210 


70 


101 


1 " 10 *' 


7—14, 


210 


70 


111| 


1 u 8 c. 


u 14__22, 


288 


96 


124| 


1 *' 14 " 


'' 22—29, 


252 


84 


140| 


2 " 4 " 


'^ 29— Aug. 5, 
Aug. 5—12, 
" 12—19, 


228 
180 
252 


76 
60 
84 


147| 
156i 
170 


1 " " 
1 " 5 " 
1 " 15 " 


i^ 19—26, 


252 


84 


183| 


1 '' 15 " 


'* 26— Sept. 2, 
Sept. 2—9, 
9_16, 
'' 16—22, 


258 
231 
294 
210 


r 86 

77 
98 
70 


202J 
217J 
228| 


'' 11 " 
2 '' 

2 '' 2^ " 

1 " 15 " 
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Total amount of feed consumed from May 21 to Sept. 22, 1884 : 
221 lbs. Corn Meal, equal to dry matter, 189.57 lbs. 
1219 qts. Skim Milk, '^ " "- 255.45 " 



Total amount of dry matter, 454.02 

Live weight of animal at beginning of experiment, 44.75 lbs. 
Live weight at time of killing, 228.75 " 

Live weight gained during esperiment, 184 " 

Dressed weight at the time of killing, 181.75 '* 

Loss in weight by dressing, 47 lbs., or 20.5 per cent. 

Dressed weight gained during experiment, 146 lbs. 

Cost of feed consumed during the experiment : 
221 lbs. Corn Meal, at 1.4 cts., $3.09 

305 gals. Skim Milk, at 2 cts. per gal., 6.10 



$9.19 

454 lbs. of dry matter fed, produced 184 lbs. of live weight, and 
146 lbs. of dressed weight. 

2.47 lbs. of dry matter yielded 1 lb. live weight; and 3.11 lbs. of 
dry' matter yielded 1 lb. dressed weight. 

Cost of feed, for production of 1 lb. of dressed pork, 6.3 cts. 

A. 

SKIM MILK AND CORN MEAL. 

II. 





Feed Consumed. 


Weight of 
Animal, 


Daily 


PERIODS. 


Meal, 


Skim Milk, 


increase in 




(ozs.) 


(qts.) 


(lbs.) 


live weight. 


May 21—31, 


100 


58 


541 


Olb. 12oz. 


June 1 — 9, 


132 


54 


77 


1 '' 11 '^ 


u 9_i7^ 


192 


64 


87i 


1 '* 7 " 


" 17—24, 


152 


50 


97| 


I a g c; 


u 24—30, 


160 


54 


109 


1 " 10 '' 


July 1—7, 


210 


70 


121i 


1 '' 12 '* 


7_14, •. 


210 


70 


130^ 


1 cc 6 u 


*' 14-22, 


288 


96 


1415 


I " 9 '' 


'' 22—29, 


252 


84 


154^ 


1 " 13 '' 


*' 29— Aug. 5, 


228 


76 


162| 


lu 3.. 


Aug. 5—12, 


180 


60 


1674 


" 10 '* 


'^ . 12—19, 


252 


84 


179 


1 '' 11 '' 


'' 19—26, 


252 


84 


1901 


1 " 11 " 


" .26— Sept. 2, 


258 


86 


193^ 


u 7 u 


Sept. 2—9, 


294 


98 


2111 


2 ^' 8 '' 


u 9—16, 


294 


98 


221^ 


1 " 8 '' 


'' 16—22, 


210 


70 


2304 


1 4i fj a 
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Total amount of feed consumed from May 21 to Sept. 22 : 
226| lbs. Corn Meal, equal to dry matter, 197.92 lbs. 
1256 qts. Skim Milk, '' '^ '' 263.21 '• 



Total amount of dry matter, 461.13 

Live weight of animal at beginning of experiment, 54.50 lbs. 
Live weight at time of killing, 230.25 '* 

Live weight gained during experiment, 175.75 "• 

Dressed weight at time of killing, 195 " 

Ix)ss in weight by dressing, 35.25 lbs., or 15.3 per cent. 

Dressed weight gained during experiment, 148.84 lbs. 

Cost of feed eonsuuied during the experiment: 
226J lbs. Corn Moal, at 1.4 cts. per lb., $3.17 
314 gals. Skim Milk, at 2 ets. per gal., 6.28 

$9.45 

461 lbs. of dry matter fed, produced 175.75 lbs. of live weight, 
and 148.84 lbs. of dressed weight. 

2.63 lbs. of dry matter yielded 1 lb. live weight ; and 3.08 lbs. dry 
matter yielded 1 lb. dressed weight. 

Cost of feed, for production of 1 lb. of pork, 6.4 cts. 



SKIM MILK AND CORN MEAL. 
III. 





Feed Consumed. 


Weight of 
Animal, 


DaUy 


PERIODS. 


Meal, 


Skim Milk, 


increase in 




(ozs.) 


(qts.) 


(lbs.) 


live weight. 


May 21—31, 


100 


58 


50 i 


01b. 15oz, 


June 1t-9, 


132 


54 


74 i 


1 '^ 12 '' 


i^ 9—17, 


192 


64 


85| 


1 '^ 10 " 


u 17_24, 


195 


65 


971 


1 " 11 ^' 


ic 24—30, 


195 


65 


114 


2 '' 5 " 


July 1—7, 


210 


70 


127i 


1 *' 14 *' 


^i 7_14, 


252 


84 


rt5i 


2 *' 9 " 


" 14—22, 


294 


98 


163 


2 '* 8 " 


'' 22—29, 


294 


98 


181 


2 '' 9 '' 


" 29— Aug. 5, 


294 


98 


200| 


2 " 13 '' 


Aug. 5—12, 


294 


98 


214i 


1 " 15 " 


'' 12-19, 


294 


98 


236 


3 u I a 


" 19—26, 


294 


98 


250^ 


2 u 1 i. 


" 26— Sept. 2, 


300 


100 


2574 


1 u '' 


Sept. 2—9, 


336 


112 


281| 


3 '' 9 " 


t» 9—16, 


336 


112 


293| 


1 '' 12 " 


*' 16—22, 


240 


80 


308^ 


2 44 7 44 
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Total amount of feed consumed from May 21 tb Sept. 22 : 
265| lbs. Corn Meal, equal to dry matter, 231.78 lbs. 
1452 qts. Skim Milk, '' " " 304.29 '' 



Total amount of dry matter, 536.07 

Live weight of animal at beginning of experiment, 50.50 lbs. 
Live weight at time of killing, 308.50 " 

Live weight gained during experiment, 258 " 

Dressed weight at time of killing, 257.25 " 

Loss in weight by dressing, 51.25 lbs., 16.64 per cent. 

Dressed weight gained during experiment, 215.15 lbs. 

Cost of feed consumed during the experiment : 
265J lbs. Corn Meal, at 1.4 cts. per lb., $3.72 
363 gals. Skim Milk, at 2 cts. per gal., 7.26 

$10.98 

536 lbs. of dry matter fed, produced 258 lbs. of live weight, and 
215.15 lbs. dressed weight. 

2.8 lbs. of dry matter yielded 1 lb. of live weight; and 2.5 lbs. of 
dry matter yielded 1 lb. of dressed weight. 

Cost of feed, for production of 1 lb. of pork, 5.11 cts. 

B. 

BUTTER MILK AND CORN MEAL. 

I. 





Feed Consumed. 












Weight of 
Animal, 


Daily 


PERIODS. 


Meal, 


Butter Milk, 


increase in 




(ozs.) 


(qts.)-. 


(lbs.) 


live weight. 


May 21—31, 


100 


58 


48i 


01b. lloz. 


June 1 — 9, 


132 


54 


66 


1 " 6 '* 


'^ 9—17, 


192 


64 


H\ 


X a 7 u 


'* 17—24, 


152 


50 


87^ 


1 " 7 ^* 


u 24—30, 


160 


54 


98i 


1 u 9 u 


July 1—7, 


210 


70 


107J 


1 .c 5" 


" 7—14, 


210 


70 


120J 


1 '' 14 " 


" 14 22, 


288 


9.6 


13H 


I a 8 '' 


'^ 22—29, 


252 


84 


143£ 


1 " 12 ^' 


" 29— Aug. 5, 


192 


68 


153J 


1 u 7 " 


Aug. 5—12, 


168 


56 


160J 


1*4 " 


'' 12—19, 


252 


84 


172| 


1 '^ 11 " 


'' 19—26, 


252 


84 


183i 


1 .4 8 '' 


" 26— Sept. 2, 


258 


86 


185 


'' 4 *' 


Sept. 2—9, 


294 


98 


206i 


3 " " 


u 9_i6^ 


294 


98 


219i 


1 '' 14 " 


" 16—22, 


294 


70 


230.^ 


1 '' 14 '' 
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Total amount of feed consumed from May 21 to Sept. 22 : 
226 lbs. Corn Meal, equal to dry matter, 197.48 lbs. 
1244 qts. Butter Milk, '* '' '' 190.33 '' 



Total amount oC dry matter, 387.81 

Live weight of animal at beginning of experiment, 48.25 lbs. 
Live weight at time of killing, 230.50 " 

Live weight gained during the experiment, 182.25 " 

Dressed weight at time of killing, 190.75 " 

Loss in weight by dressing, 39.75 lbs., or 17.3 per cent. 

Dressed weight gained during experiment, 150.85 lbs. 

Cost of feed consumed during the experiment : 
226 lbs. Corn Meal, at 1.4 cts. per lb., $3.16 

311 gals. Butter Milk, at 1.37 cts. per gal., 4.26 

$7.42 

387.8 lbs. of dry matter fed, produced 182.25 lbs. of live weight, 
and 150.85 lbs. of dressed weight. 

2.12 lbs. of dry matter yielded 1 lb. of live weight; and 2.57 lbs. 
of dry matter yielded 1 lb. of dressed weight. 

Cost of feed, for production of 1 lb. of pork, 4.92 cts. 

B. 

BUITER MILK AND CORN MEAL. 

II. 





Feed Consumed. 


Weight of 
Animal, 


Daily 


PERIODS. 


Meal, 


Butter Milk, 


increase in 




(ozs.) 


(qts.) 


(lbs.) 


live weight. 


May 21—31, 


100 


58 


45| 


01b. 12oz. 


June 1 — 9, 


132 


54 


671 


1" 7^' 


'' 9—17, 


192 


64 


791 


1 " 11 " 


i^ 17—24, 


152 


50 


89| 


1 U 6 C4 


" 24 30, 


160 


54 


100 


lu 74. 


July 1—7, 


210 


70 


111 


1 " 9 " 


^^ 7—U, 


210 


• 70 


123| 


1 4t 34. 


*' 14—22, - 


288 


96 


1351 


1 '' 11 '' 


" 22—29, 


252 


84 


147i 


1 " 11 '' 


" 29— Aug. 5, 


192 


68 


158 


I a 8 .c 


Aug. 5—12, 


168 


56 


163| 


" 13 '' 


'' 12—19, 


252 


84 


177 


1 " 14 '' 


" 19—26, 


252 


84 


189^ 


1 '' 12 '' 


" 26— Sept. 2, 


258 


86 


189 


-H- 


Sept. 2—9, 


. 294 


98 


211| 


3 '' 4 " 


*i 9—16, 


294 


98 


226i 


2 u 1 »i 


'* 16—22, 


210 


70 


238 


1 " 15 " 
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Total amount of feed consumed from May 21 to Sept. 22 : 

226 lbs. Corn Meal, equal to dry matter, 197.48 lbs. 
1244 qts. Butter Milk, '' " " 190.33 " 



288 '' 
192.50 '' 
199.25 '' 
or 16.3 per cent. 
161.2 lbs. 



Total amount of dry matter, 387.81 

Live weight of animal at beginning of experiment, 45.50 lbs 

Live weight at time of killing, 

Live weight gained during experiment, 

Dressed weight at time of killing, 

Loss in weight by dressing, 38.75 lbs. 

Dressed weight gained during the experiment, 

Cost of feed consumed during the experiment : 
226 lbs. Corn Meal, at 1.4 cts. per lb., $3.16 

311 gals. Butter Milk, at 1.37 cts. per gal., 4.26 

$7.42 

387.8 lbs. of dry matter fed, produced 192.50 lbs. live weight, and 
161.2 lbs. dressed weight. 

2.01 lbs. of dry matter yielded 1 lb. of live weight; and 2.4 lbs. 
of dry matter yielded I lb. of dressed weight. 

Cost of feed, for production of 1 lb. of pork, 4.64 cts. 

B. 

BUTTER MILK AND CORN MEAL. 

III. 





Feed Consumed. 


Weight of 
Animal, 

(lbs.) 


Daily 


PERIODS. 


Meal, 
(ozs.) 


Butter MUk, 
(qts.) 


increase in 
live weight. 


May 21—31, 


100 


58 


49 


01b. lloz. 


June 1 — 9, 


132 


54 


72 


1 *' 10 '' 


*' 9—17, 


192 


64 


85J 


1 " 14 '* 


" 17—24, 


195 


65 


98 


1 '' 13 *' 


^' 24 30, 


195 


65 


109J 


1 '' 10 '' 


July 1—7, 


210 


70 


121| 


1 '' 12 '* 


4c 7_i4, 


252 


84 


133i 


1 '' 10 '• 


'' 14—22, 


294 


98 


151^ 


2 " 10 '' 


'' 22—29, 


294 


98 


167 


2 '' 3 '' 


" 29— Aug. 5, 
Aug. 5—12, 


294 
294 


98 
98 


186J • 
1991 


2 '' 12 *' 
1 '* 15 " 


*' 12—19, 


294 


98 


218J 


2 ^' 11 '' 


" 19—26, 


294 


98 


227| 


1 u 5 u 


" 26— Sept. 2, 


300 


100 


233| 


'' 13 " 


Sept. 2—9, 


336 


112 


^59 


3 " 11 '' 


*' 9-16, - . - 


336 


112 


281 


3 " 2 '' 


*' 16—22, 


240 


80 


293J 


2 a 1 44 
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Total amount of feed consumed from May 21 to Sept. 22 : 

265f lbs. (^oin Meal, equal to dry matter, 232.21 lbs. 
1452 qts. Butter Milk, " " '' 222.16" 



Total amount of dry matter, 454.37 

Live weight of animal at beginning of experiment, 49 lbs. 

Live weight at time of killing, 293^ " 

Live weight gained during experiment, 244| '* 

Dressed weight at time of killing, 243 " 

Loss in weight by dresshig, 50 lbs., or 17 per cent. 

Dressed weight gained during experiment, 202.3 lbs. 

Cost of feed consumed during the experiment : 

265| lbs. Corn Meal, at 1.4 cts. per lb., $3.72 

363 gals. Butter Milk, at 1.37 cts. per gal., 4.98 



€> 



$8.70 

454.37 lbs. of dry matter fed, produced 244 J lbs. of live weight, 
and 202.3 lbs. dressed weight. 

i.86 lbs. of dry matter yielded 1 lb. of live weight; and 2.23 lbs 
of dry matter yielded 1 lb. of dressed weight. 

Cost of feed, for production of 1 lb. of pork, 4.3 cts. 



SUMMARY OF RESULTS OF EXPERIMENTS. 

A. Pigs fed with Skim Milk and Corn Meal. 





Corn Meal, 
in pounds. 


sum Milk, 
in gallons. 


Live weight 

gained during 

experiment. 


Dressed weight 

gained during 

experiment. 


I. 


221 


305 


184 


146 


II. 


226i 


314 


175f 


148J 


III. 


265f 


363 


258 


215J 




713J 


982 


617| 


510 


B. 


Pigs fed with Creamery 


Butter Milk and Corn M 




Corn Mealy 
in pounds. 


Butter Milky 
in gallons. 


Lire weight 

gained during 

experiment. 


Dressed toeight 

gained during 

experiment. 


I. 


226 


311 


182J 


IbOl, 


II. 


226 


311 


192J 


161,=, 


III. 


2655 


363 


244J 
619 


202/„ 




7175 


985 


514,1, 
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Total cost of feed consumed during the experiment. 

A. 713J lbs. Com Meal, $9.98 

982 gals. Skim Milk, 19.64 



$29.62 



B. 717| lbs. Corn Meal, $10.04 
985 gals. Butter Milk, 13.50 



$23.54 



Cost of feed per pound of dressed pork produced. 

A. Skim Milk and Meal, 5.8 cts. 

B. Butter Milk and Meal, 4.6. cts. 

The difference in cost is approximately equal to the difference in- cost 
of the Butter Milk and Skim Milk. 



aim. 



II, 


III, 


Mean. 


90.42 


90.64 


90.42 


9.58 


9.36 


. 9.58 


.32 


.18 


.39 



241. Analyses of Skim Milk, from the Experiment Station F 

I, 

Water. 90.20 

Solids, 9.80 

Fat (in solids), .68 

Casein (nitrogenous 

matter, in solids,) 3.23 3.23 

Nutritive Ratio, 1 : 2.15. 

These analyses represent the kind of skim milk fed during the pre- 
viously described feeding experiment. One quart weighed, 35 ounces ; 
and contained 3.35 ounces of solid (dried) matter. 

244; Analyses of Butter Milk, from the Amherst Co-operative 
Creamery Association. 

I, II, III, Mean, 

Water, 92.79 92.76 93.17 90.90 

Solids, 7.21 7.24 6.83 7.09 

Fat (in solids), .20 .22 .21 
Casein (nitrogenous 

matter, in solids) , 2.9 2.90 
Nutritive Ratio, 1 : 1.63. 

These analyses were made at the same date, when the skim milk 
tests were carried out — and represent as far as practicable the quality 
of butter milk fed during above described feeding trial. One quart 
of butter milk weighed 34 ounces, and contained 2.41 ounces of solid 
matter (dried). 
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243. CORN MEAL. 

92.34 per cent, passed through mesh 144 to the square inch. 
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Moisture at 100° C, 


12.62 


252.4 








Dry Matter, 


87.38 


1747.6 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 


r 








GO 
CO 


Crude Ash, 


1.66 


31.2 






GO 


** Cellulose, 


2.65 


63.0 


18.06 


34 


1-1 


** Fat 


4.27 
11.43 


85.4 
228.6 


64.90 
194,31 


76 

. 85 




*' Protein, (nitrogenous matter), 




Non-nitrogenous extract matter, . . 


80.09 


1601.8 


1505.69 


94 






100.00 


2000.00 


1782.96 







This article represents the average composition of the corn meal 
fed in connection with skim milk and butter milk in the feeding ex- 
periments, with pigs, described in the previous pages, Bulletin 13. 



244. 



WHEAT BRAN. 

From John L. HoUey, South Amherst, Mass. 
5.71 per cent, passed through mesh 144 to the square inch. 
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Moisture at 100° C, 


10.48 


209 6 








Drv Matter 


89.52 


1790.4 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 










CO 


Crude Ash, 


6.98 


189.6 








♦* Cellulose 


10.20 


204.0 


40.80 


20 




<< Fat 


4.77 
20.24 


95.4 
404.8 


76.32 
356.22 


80 

88 




*' Protein, (nitrogenous matter), 




Non-nitrogenous extract matter, . . 


57.81 


1156.2 


924.96 


80 






100.00 


2000.00 


1398.30 







t 
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The article sold at $23.00 at the mill. This quality of wheat bran 
has been fed during the feeding experiments with milch cows reported 
in Bulletin 12. 



245. 



TIMOTHY HAY. 



From the grounds of the Experiment Station, June 20, 1884. 
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Moisture at 100° C, ...... . 


10.55 


211.0 




Dry Matter, ' 


89.45 


1789.0 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 












Crude Ash, 


4.69 


93.8 








'* Cellulose, 


29.21 


584.2 








** Fat, 


2.65 
9.02 


63.0 
180.4 








*' Protein, (nitrogenous matter). 




Non-nitrogenous extract matter, . . 


54.43 


1088.6 










100.00 


2000.00 





The grass was cut at the close of the blooming 
is a fair article of its kind. It served during the 
V, ith milch cows described in the previous Bullet 



FERTILIZER ANALYSES. 



246. NOVA SCOTIA PLASTER. 

(Gypsum.) 
Collected of R. T. Prentiss, Holyoke, Mass. 

247. ONONDAGA PLASTER. 

(Gypsum.) 
Collected of Sheldon & Newcomb, Greenfield, Mass. 
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Calcium oxide, 
Magnesium oxide, 
Sulphuric acid, 
Insoluble matter, 



»46. »47. 

Pounds per hundred, 

32.17 . 29.15 

1.40 X 3.89 

44.00 31.82 

.70 9.25 



The sample (246) contains 94.8 per cent, of gypsum, and is a fair 
article. The customary market price in our vicinity is $9.00 per ton. 

This second article (247) sells at $6.00 per ton ; its cost corre- 
sponds well with its percentage of gypsum, — 67. to 68. per cent. 

WOOD ASHES. 

248. Canada Ashes, collected of Mr. Roche, South Deerfield, Mass. 

249. Canada Ashes, collected of A. Montague, Sunderland, Mass. 



»48. 


249. 


260. 


251. 




Pounds per hundred. 




10.72 


' 15.00 


15.37 


27.47 


40.88 


35.22 


35.65 


30.50 


3.33 


3.24 


2.38 


2.81 


4.95 


5.50 


3.64 


1.25 


2.02 


2.53 


2.11 


1.98 


6.30 


9.05 


7.95 


10.55 



250. Ashes, sent on for examination, by H. C. Haskell, 

Deerfield, Mass. . 

251. Ashes, sent on for examination, from Northfield, Mass. 



Moisture at 100° C, 
Calcium oxide, 
Magnesium oxide, 
Potassium oxide. 
Phosphoric acid. 
Insoluble matter. 

Samples 248 and 249, are of a fair composition ; 250 contains less 
potash, and may consist in part of leached ashes ; 251 is a leached 
ash. Wood ash ought to be bought and sold on guaranty of com- 
position ; inferior wood ashes are liable to come from all sections of 
the country. 

C. A. GOESSMANN, Director, 

^ Amherst, Mass. 

^^P. S. The Bulletins of the Experiment Station will he sent free 
of charge to all parties interested in its work, on application. 
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BULLETIl^T No. 14. 

MABOH, 18S5. 



The publication of bulletins, which for economical reasons was 
discontinued in November, is herewith resumed, to assist in the farm 
work of the coming season. The results of investigations carried on 
at the Station towards the close of the past, and at the beginnih^ of 
the pifesent yAr,' are incorporated in the second annual report of the 
institution which is contained in the last annual report of the Secretary 
of the State Board of Agriculture ; those of a later date, including 
some feeding experiments and chemical inquiries of various descrip- 
tion, will be published as speedily as circumstances permit. 

Arrangements are, made to attend to the examination of objects of 
general interest to the farming community, to the full ^tent of 
existing resources. Requests for analyses of substances^— as fodder 
articles, fertilizers, etc.— coming through officers of agricultural 
societies and farmer's clubs within the state, will receive hereafter, 
as in the past, first attention, and in the order that the appliciations 
arrive at the office of the Station. The material for examination 
ought to be sent on, transportation prepaid. The results will be 
^ returned without a charge for the services rendered. Application of 
private parties for analyses of substances, free of charge, will receive 
a V careful consideration, whenever the results promise to be of a 
more general interest, and eo far as the present quite limited pecuniary 
?_ means admit. For obvious reasons no work can be carried on at 
the Station, of which the results are not at the disposal of the man- 
agers for publication , if deemed advisable in the interest of the citi- 
zens of the state. 

The bulletins to be issued from time to time will be «^nt in the 
future, as they have been in the past, free of charge to the agricul- 
tural press, the various agricultural associations in the state, and all 
parties interested in its worl% whose names are on our list of regular 
recipients. New applications will receive, as far as practicable, 
prompt attention. Parties connected with the publication of agricul- 
tural topics, will* confer a favor on the institution by sending on a 
copy. 

All parcels . and communications sent on tb the "The Experiment 
Station " must have expreSs and postal charges prepaid, to receive 
attention. * 
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Meteorological Summary for the month ending February 28th, 

December, Janu€»ry, JP^ebruary^ 

Mean temperature, 28.21° 22.73*» 16.1r7'» 

Highest temperature, 57.00« 57 00** 89.00** 

Lowest temperature, —20.00° —18.00° —16.00° 

Mean Relative Humidity, 81.70 per ct. 81.66 per ct. 

Total Rainfall or melted snow, (in.), 4.86 3.78 3.88 

Total Snow fall, (in.), H.76 13.80 7.88' 

Prevailing Winds, Northerly ; Northwesterly ; Northwesterly. 

No. of days on which 0.01 in. or more 1 „ j^ _ 

of rain or melted snow fell, j ' 

No. of days on which cloudiness j^ , , g „ 
averaged 8 or more on scale of 10, J ' 

During the three months the " cold wave" flag has been displaj-ed 
ten times, in accordance with notice received from the Signal Service, 
and only once has the warning failed to be justified by a marked fall 
of temperature during the succeeding twenty-four hours. 
1 

FODDER AND FODDER ANALYSES. 

On a previous occasion, attention has been called to the circum- 
stance that experiments have been instituted at an early date at the 
Station, to study the adaptability, to our soil and climate, of some 
reputed forage crops of the valuable family of plants, Leguminosae, 
of which the clover, the peas, and the beans are so conspicuous rep- 
resentatives. Some observations during 1883, with Cow Peas, Vetches, 
and Serradella have been reported during the past year in Bulletins 
8 and 9 ; others of a more recent date, with Common Lucern, (Al- 
falfa), Horse Bean and Lupine, will be briefly described within these 
pages. The early stage of our experiments obliges us, however, to 
confine ourselves for the present, to a mere introduction of the sub- 
ject, by describing the quality of the crops we raised. 

A successful introduction of a greater variety of valuable f ai m 
crops tends to improve our chances for economical rotations of crops. 
The cultivation of vaUiable fodder crops maturing at different periods 
of the growing season, assist in the compounding of economical fodder 
rations. The best interests of the dairy business and of stock feed- 
ing in general, call for a more eflScient protection against the serious 
influence of dry seasons. To meet the shortcomings of hill pastures 
and dry meadows, by feeding a half-matured fodder corn, is decidedly 
wasteful. The nutritive value of one and the same variety of fodder 
corn may be impaired, ton for ton, from fifty to seventy and more 
per cent, in consequence of a too early cutting for green fodder or 
for ensilage. 

A more liberal choice of fodder crops growing successfully upon 
different kinds of soil, and maturing at different periods of the season, 
will prove, as it has proved elsewhere, most beneficial in the interest 
of an economical farm management. 
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252. 



WHITE LUPINE. (Lupinus Albus). 



Collected when in bloom from Experimental Plats of the Station ^ 1884. 
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Moisture at 100*» C, ' . 


8.60 


172.00 








Dry Matter, 


91.40 


1828.00 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 


r-?. -, 








« 

-^ 


Crude Ash, 


6.03 
31.18 


100.60 
623.60 


466.23 


73 




'* Cellulose, 7 


1— 1 


" Fat, 


2.41 
18.71 


48.20 
374.20 


14 46 
276.91 


30 
74 




** Protein, (nitrogenous matter), 




Non-nitrogenous extract matter, , . 


42.67 


863.40 


612.04 


60 






100.00 


2000.00 


1268.64 







The cultivation of this variety of Lupine has been undertaken for 
the purpose of testing its fitness for green manuring upon exhausted 
farm-lands. The frequent occurrence of a natural dense growth of a 
blue variety of wild Lupine, on sandy unproductive lauds along the 
Connecticut river, suggested the idea of trying the above described 
improved variety, as a green manure, for the reclamation of abandoned 
farm-lands in neighboring districts. The white Lupine enjoys a high 
reputation as a green manure upon a light, dry, sandy soil. The first 
season has been used for raising seed. 
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253. LUCERN. (Alfalfa). (Medicago sativa). 

Collected when just beginning to bloom, from Plats of the Station — 

July 2d, 1884. 



Moistnre at 100° C, 

Dry Motter, 

AKALY8IS OF DRY HATTER. 

Crude Ash, 

•* Cellulose, 

♦' Fat, 

** Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 
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320.00 








84.00 


1680.00 








100.00 
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209.00 






ph 


25.42 


608.40 


203.36 


, 40 




2.60 


50.00 


19.60 


39 




16.34 


326.80 


261.64 


77 




45 29 


906.80 


588.77 


66 




100.00 


2000.00 


1063.27 







The green material contained 77 parts of moisture and 23 parts of 
vegetable matter. The sample for analysis was taken from the first 
growth, when in blossom. The composition of the Lucern hay com- 
pares favorably with that of a first class hay of red clover in blossom. 
The past winter will have tested severely the adaption of this valuable 
fodder plant to our climate. The plant is noted for its resistance to 
drought wherever its extensive root system freely develops. 

254. HORSE BEAN. (Horse Bean). Straw. 



Moisture at 100® C, 

l^ry Matter, 

ANALYSIS OF DRY MATTER. 

Crude Ash, 

'* Cellulose, 

" Fat, 

" Protein, (nitrogenous matter). 
Non-nitrogenous extract matter, . . 



to o 

C CO 

o o 

2 » 

ft. o 



9.16 
90.86 



100.00 



9 69 

41.44 

1.51 

9.69 

37.77 
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§5 



183.00 
1817.00 



2000.00 



191.80 
828.80 
30.20 
193.80 
756.40 



100.00 2000.00 874.61 
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460.79 
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(Horse Bean). Beans. 



Moisture at IW C, 

Dry Matter, 

ANALYSIS OF DRY MATTER. 

Crude Ash, . . . . ... . . . 

** Cellulose, 

** Pat, 

** Protein, ('nitrogenous matter), 
Non-nitrogenous extract matter, . . 



0) o 

I s 
^5 



10.28 
89.72 



100.00 



4.27 

8.11 

1.11 

30.03 

66.48 



4' «M 
fl O 

§ s 



206.60 
1794.40 



2000.00 



86.40 

162.20 

22.20 

600.60 

1129.60 



100.00 2000.00 1726.08 



102.19 

21.53 

540.64 

1061.82 
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90 
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This plant is extensively cultivated throughout Europe either alone 
or as a mixed crop with oats, barley or rye, for green fodder. The 
tender parts of the stems and the beans are noted for their high 
nutritive value. . The best results are obtained upon clayish soils and 
on good marsh-lauds. The first year's results with Horsebean, Lu- 
pine and Lucern, have been quite encouraging. 



255. HAMPDEN PROLIFIC CORN. 

(Sent on for examination from Springfield, Mass). 

The ears contained from eighteen to twenty rows of kernels ; were 
of a whitish color ; and had an average length of from 9 3-4 to 10 
inches. They consisted in weight of from 86.5 to 88.2 per cent, of 
kernels, and from 21.8 to 23.5 per cent, of cobs. The average 
weight of the ears sent on, varied from 473.4 to 491.4 grammes 
(about one pound) ; that of a single kernel, from .39 to .43 grammes. 
The moisture amounted to from 8.02 to 11.43 per cent. 

No. 1 was raised upon a sandy loam, in good condition. 

No. 2 was raised upon a heavy soil, in good condition, according 
to statements made. 

No. I. No. 2. 



Moisture of kernels, 
Dry Matter, 



11.43 

88.57 

100.00 



8.02 
91.98 

100.00 
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ANALYSIS OF DRY MATTER. 

Crude Ash, 1.72 

'' Cellulose, ' 2.17 

'' Fat, 4.62 - 

Protein (nitrogenous matter), 11.36 

Non-nitrog. extract matter, 80.23 


1.69 

1.98 

5.29 

13.73 

77.31 



100.00 



100.00 



The analysis of this variety of corn furnishes an additional illus- 
ti-ation of the influence of fitness and condition of soil on the compo- 
sition of one and the same kind of crop, under similar climatical 
conditions. The corn No. 2 contains nearly one-fifth or 20 per cent, 
more fat and nitrogenous compounds — the most costly constituents — 
than sample No. 1. A comparison of the above stated analytical 
results, with the analyses of prominent varieties of corn raised 
within the state, shows that as far as composition is concerned, the 
Hampden Prolific Corn may be counted of equal value with our home 
standard articles. For details I refer to an article '' On Relative 
Value of Several Prominent Varieties of Eastern, Western and 
Southern Corn," published in the annual report of the Secretary of 
the Massachusetts State Board of Agriculture for 1879, page 221 
—250. 

To manure our farm crops well, pays, as a rule, not less in regard 
to the improvement in quality than in the increase of quantity. 



256. MIDDIJNGS. 

Sent on by Bolton Farmers' and Mechanics' Association, 
Bolton, Mass. 



Moisture at 100° C, 

Dry Matter, . 

ANALYSIS OF DRY MATTER. 

Crude Ash, 

'« Cellulose, 

*• Fat, 

'* Protein, (nitrogenous matter), 
Non-nitrogenous extract matter, . . 
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o B 
^ o 



9.26 
90.75 



100.00 



6.34 

8.40 

6.46 

18.18 

61.62 



186.00 
1816.00 



2000.00 



106.80 
168.00 
129.20 
368.60 
1232.40 
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The article is rich in valuable constituents for feeding purposes, 
and compares favorably vith those of its kind. It seems quite 
safe to assume the rates of digestibility noticed in wheat bran, fed 
to cattle, which haye been repeatedly stated in previous bulletins : — 
see No. 11, page 5. 



VALUATION OF FERTILIZERS 

AND 

ANALYSES OF FERTILIZERS. 



The valuation of a fertilizer is based on the trade value of the 
fertilizing elements specified by analysis. The commercial, or 
money value of the higher grades of agricultural chemicals and of the 
higher priced, more or less compound fertilizers, depends in the 
majority of cases on the amount and the particular form of two or 
three essential articles of plant food, i. e., phosphoric acid, nitrogen 
and potash, which they contain ; and on the market price of these 
constituents at the time of sale. The valuation which usually accom- 
panies the analyses of these goods shall inform the consumer, as far 
as practicable, regarding the price at which the several specified 
essential elements of plant food, in an efficient form, have been 
offered of late, for sale, in the general market. 

The market value of low priced materials used for manurial pur- 
poses, as salt, ashes, various kinds of lime, barnyard manure, factory 
refuse and waste materials of different description, does, quite fre- 
quently, not stand in a close illation to their chemical composition. 
Their cost varies in different localities. Local facilities for cheap 
transportation and more or less advantageous mechanical condition 
for duect application and for a speedy action,, exert, as a rule, a 
decided influence on their selling-price. 

The modes of analyses generally adopted for the examination of 
fertilizing ingredients, are practically the same in different parts of 
the countij. The results obtained by ordinary care, wherever the 
identity of the material for examination has been secured, answer 
the main purpose, — to assist in an intelligent management of the 
trade in commercial fertilizers. 

The wholesale market price of manurial substances is liable to 
serious fluctuations ; for supply and demand exert here, as well as in 
other branches of commercial industry, a controlling influence on 
their temporary money value. As farmers have, only in exceptional 
instances, a desirable chance to inform themselves regarding the con- 
ditions which control the market price, the assistance rendered in this 
direction, by Agricultural chemists charged with the examination of 
commercial fertilizers, cannot otherwise than benefit, ultimately, both 
farmers and manufacturers. 
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The market reports of centres of trade in New England, New York 
and New Jersey, aside from consultations with leading manufacturers 
of fertilizers, furnish us the necessary information regarding the 
current trade value of fertilizing ingredients. The subsequent 
statement of trade values is obtained by taking the average of the 
wholesale quotations in New York and Boston, during the six months 
preceding March 1st, 1885, and increasing them by 20 per cent., to 
cover expenses for sales, credits, etc. They are recognized and 
accepted by the experiment stations of Connecticut, Massachusetts 
and New Jersey. 

TRADE VALUES OF FERTILIZING INGREDIENTS IN 
RAW MATERIALS AND CHEMICALS. 



Nitrogen in Ammonia Salts, 

*' Nitrates, 

" Dried and fine ground fish, 

Organic nitrogen in guano and fine ground 

blood and meat, 
Organic nitrogen in cotton s6ed, linseed meal 

and in castor pomace, 
Organic nitrogen in fine ground bone, 
Organic nitrogen in fine medium bone, 
Organic nitrogen in medium bone, 
Organic nitrogen in coarse medium bone. 
Organic nitrogen in coarse bone, horn shavings, 

hair, and fish scraps. 
Phosphoric acid soluble in water, 

'' " " ammonia citrate,* 

Phosphoric acid insoluble, in dry fine ground 

fish, and in fine bone. 
Phosphoric acid insoluble, in fine medium 

bone. 
Phosphoric acid insoluble, in medium bone, 

'' '' " coarse medium bone, 

*' '* '* coarse bone, 

'' ** *' fine ground rock phos 

phate. 
Potash, as high grade sulphate, 
" Kainite, 

** Muriate, 

The above trade values are the figures at which, on March 1st, the 
respective ingredients could be bought at retail, for cash in our 
markets in the raw materials, which are the regular source of supply. 



CenU per pound, 
1884. 188S. 


22 
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18 


18 


20 
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18 


18 
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5J 
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4.1 
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)S- 

?! 
.1 


2 



*Di8solve(l from two grams of Phosphate, unground, by 100 C. C. neutral solution 
of ammonium citrate sp gr. 1.09 in 30 minutes at 65<» C, with agitation once in five 
minutes; commonly callea " reverted " or" backgone " phosphoric acid. 
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They also correspond, as has been stated, to the average wholesale 
prices for the six months ending March 1st, plus 20 per cent, in case 
of goods for which we have wholesale quotations. The calculated 
values obtained by the use of the above figures, will be found to 
agree fairly with the reasonable retail price in case of standard raw 
materials such as : 

Sulphate of Ammonia, Azotin, 

Nitrate of Soda, Dry Ground Fish, 

Muriate of Potash, Cotton Seed, 

Sulphate of Potash, Castor Pomace, 

Dried Blood, Bone, 

Plain Superphosphates. 

TRADE VALUES IN SUPERPHOSPHATES, SPECIAL 
MANURES AND MIXED FERTILIZERS OF 
HIGH GRADE. 

The organic nitrogen in these classes of goods will be reckoned at 
the highest figure laid down in the Trade Values of Fertilizing Ingre- 
dients in Raw Materials, namely eighteen cents per pound. 

Insoluble phosphoric acTd will be reckoned at four cents, the cost 
of phosphoric acid in coarse bones.. Potash at four and one-quarter 
cents, if sufficient chlorine is present in the fertilizer to combine with 
it. If there is more potash present than will combine with chlorine, 
then this excess of potash will be reckoned as sulphates. To intro- 
duce large quantities of chlorides, common salt, etc., into fertilizer, 
claiming sulphate of potash as a constituent, is a practice, which 
in our present state of information will be considered of doubtful 
merits. 

The use of the highest trade values is but justice to these articles 
in which the costliest materials are expected to be used. In most 
cases the calculated value of ammoniated superphosphates and spec- 
ials will fall considerably below the retail price. The difference 
between the two, will represent the manufacturer's charges for con- 
verting raw materials into more or less compounded manufactured 
articles. These charges include grinding and mixing, bagging or 
barreling, storage and transportation, commission to agents or deal- 
ers, long credit, interest on investment, bad debts, and finally piK)fits. 

The prices stated in these bulletins in connection with analyses of 
commercial fertilizers refer to their cost per ton of 2,000 pounds, on 
board of car or boat near the factory, or place for general distribution. 

The mechanical condition of any fertilizing material, simple or 
compound, deserves the most serious considei'ation of farmers, when 
articles of a similar chemical character are offered for their choice. 
The degree of pulverization controls, almost without exception, under 
similar conditions, theaate of solubility, and the more or less rapid 
diffusion of the different articles of plant-food throughout the soil. 

The state of moisture exerts a no less important influence on the 
pecuniary value, in case of one and the same kind of substance. 



Digitized by VJOOQ IC 



10 

Two samples of fish fertilizer, although equally pure, maj diflfer from 
60 to 100 per cent, in commercial value, od account of mere diflference 
in moisture. 

As existing laws of the State for control of the trade in commer- 
cial fertilizei*s provides for the examination of licensed articles, the 
attention of the Station has been directed - mainly towards the exam- 
ination of agricultural chemicals, the crude stock for the manufactui^ 
of commercial fertilizers, and of prominent refuse materials from 
manufacturing industries and elsewhere. 

Crude stock for the manufacture of fertilizers, and refuse material 
of various descriptions, sent to the Station for examination, are 
valued with reference to the market prices of their principal constit- 
uents, taking into consideration at the same time their general fitness 
for speedy action. 

A large percentage of commercial fertilizing material consists of 
refuse matter from various industries. The composition of these 
substances depends on the mode of manitfacture earned on. The 
rapid progress in our manufacturing industry is liable to affect at 
any time, more or less seyieusly, the composition of the refuse. A 
constant inquiry into the character of the agricultural chemicals, and 
of commercial nianurial refuse substances offered for sale, cannot 
fail to secure confidence in their composition, and to diminish finan- 
cial disappointment in consequence of their application. 

This work is carried on at the Station for the purpose of aiding 
the farming community in a clear and intelligent appreciation of these 
substances for manurial purposes. 

General experience in farm practice teaches that it is safer, for 
economical reasons, to use commercial fertilizers rather as sup- 
plements, than as substitutes for barn-yai*d manures. 

The advantages arising from the introduction of <}hemical and 
commercial manurial substances, can only be secured to their full 
extent when applied with reference to actual local w^nts of the soil, 
and to special requirements of the crops under cultivwon. 

It has been the aim hi previous bulletins of the Station, to describe 
briefly, — in connection with analytical reports regarding the compo- 
sition, — also the peculiar character and the special merits of prom- 
inent agricultui*al chemicals, and of refuse materials of various 
industries, which are used for the manufacture of fertilizers for farm 
purposes. 

This feature of the bulletins will bfe retained for the future, wher- 
ever an inducement is offered. The information thus far given on 
these occasions may be improved by studying the oflScial annual 
reports on Commercial Fertilizers, published since 1873, in the Re- 
port of the Secretary of the State Board of Agriculture ; and in the 
first and second Annual Reports of the Station. A knowledge of 
the sources and of the character of the ingredients which serve largely 
for the manufacture of our commercial fertilizers, lead's quite natu- 
rally to a due appreciation of the importance of securing the propei' 
form for our circumstances. No mode of supplying our special 
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wants of plaut food for a^uccessful and economical cultivation of crops 
is as safe, as the practice to supplement — if needed — our home-made 
manures with commercial fertilizing ingredients, in the form of suita- 
ble .raw materials and chemicals to meet our wants ; and if obliged 
to increase our home resources of manure, to compound them from 
the most suitable stock u\ the market. Although a ffi'st trial of that 
course of action may not realize all the advantages expected, there 
can be no doubt about the correctness of the statement, that the best 
financial success on the part of the farmer, can ultimately only be 
secured l^y the gradual adoption of that system of manuring the farm. 

Our leading dealers in fertilizers begin to realize^ the late tendency 
in their trade, aifd are preparing to meet the call. There is every 
.reason to assume that the consumption of commercial manurial mat- 
ter will increase in the samef proportion , as the principles of a rational 
and economical system of manuring become better understpod. 

Consumers of commercial manurial substances do well to buy 
whenever practicable, on a guamnty of composition with reference 
to tlieir essential constituents ; and to see to it that the bill of sale 
'recognizes that point of the bargain. Any mistake or misunder- 
standing in the ti^nsaction may be reacfilj^ adjusted, in that case, 
between the contending parties. 

f57. SUMAC. 

Waste material from tanneries in Peabody, Mass. Sent on b^' 
the Mass. Society for Promoting Agriculture. 

Moisture at 100° C, 63.06 

Organic matter, 36.94 

Niti'ogen in organic matter, - 1.19 

Crude Ash in *' " 6.80 

Calcium oxide in ash, 1.14 

jiagnestum oxide in ash, 3.25 

Potassium oxide '' '* ^17 

Phosphoric acid, .17 

Insoluble matter in ash, 2.25 

The nitrogen, potash and phosphoric acid contained in the ^bove 

article represent a commercial value of $8.50 to $4 per ton of 2000 

pounds* The tanning principle was so completely abstracted, that a 

composting with some air slacked lime, promises to render the material 

quite valuable as a manurial substance for light soift deficient in 

organic matter. 

258. KENTUCKY TOBACCO STEMS. (Ground). 
Sent on for lamination. 

• * Per Cent, 

Moisture at 100° C, 12.18 

Dry matter, 87.82 

Nitrogen (in organic matter), 2.616 
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Potassium oxide, 8.816 

Magnesium oxide, 1.395 

Calcium oxide, 3.720 

Phosphoric acid, .726 - £\. 

This article is valuable for fertilizing purposes, — and deserves the ^^ 

special attention of tobacco-growers ; its ti*ade value of fertilizing 
constituents amounts from $15.50 to $16 per ton of 2000 lbs. at cur- 
rent rates of valuation. 

259* Material taken from a Ditch in a Diked Marsh at East Salis- 
bury, Mass. Sent on for examination: 

Per Cent, 

Moisture at 100° C, 33.40 

Organic and Volatile Matter, 92.15 A^ 

Ash, 7.85 ^ 

Ash soluble, 4.20 

Ash insoluble, 3.65 

Nitrogen (in organic matter), 1.64 . 

Phosphoric acid, 0.13 

Potassium oxide, 0.26 

Calcium oxide, 1.24 

This material is quite rich in manurial substances, and Qqual in 
that respect to the better quality of peat. ^ •' ^ 

260. LIME KILN ASHES. 

(Collected at Holyoke, Mass.). 

l*er Cent, 

Moisture at 100^ C, . 30.70 

Calcium oxide, 37.55 

Magnesium oxide, 3.68 

Potassium oxide, 1.70 

Phosphoric acid, 1.27 

Carbonic acid, 17.83 

Ihsoluble matter, 3.30 

Sold at 22 cents per bushel. 
Th^ material is a fair sample of its kind. - 

261. SALTPETER WASTE. 

Sent on from Acton, Mass. 

Per Cent, 

Moisture at 100° C, 0.50 

Sodium oxide, 44.93 

Potassium oxide, (largely chloride) 4.65 

Nitrogen (in nitrates) , 1 .87 

The sample represents a trade value from $10 to $11 per ton, and g^^ 

will prove quite effective upon gra«* lands and in case of forage crops %f 

in general. 

C. A. GOESSMANN, Director, 

Amherst, Mass. 
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Meteorological Summary for two months 



March. April. 

Highest Temperature, 50.0° 83.0^ 

Lowest Temperature, 11.0*= 19.0° 

Mean Temperature, 23.29° 45.29° 

Mean Relative Humidity, 85.3 per ct. ' 7^.6 i>er ct. 

Total rainfall or melted snow, 0.86 in. 3.38 in. 
Prevailing winds. Northwesterly. Northwesterly. 
No. of days on which 0.01 
inch of rain or melted 

snow fell, 4 6 
No. of days on which cloud- 
iness averaged 8 or more 

on scale of 10, 4 5 

The month of March was characterized by unusually low temper- 
ature and slight precipitation. The mean temperature for the month 
was less than the average for forty-eight years, and the precipitation 
showed a decrease of 2.27 inches from the mean. In April the tem- 
perature rose to the opposite extreme, being unusually high towards 
the close of the month. 

262. NOTES ON FEEDING EXPERIMENTS WITH MILCH 

COWS. 

The experiments briefly described in a few subsequent pages were 
carried on for the purpose of ascertaining, under otherwise fairly cor- 
responding circumstances, the economy of several customary combina- 
tion of fodder articles — as far as the cost of the feed and the quantity 
and quality of milk obtained is concerned. The observations began 
on 1st of November, 1884, and were continued until the 18th of 
April, 1885 ;' extending thus over a term of nearly six months. 

Two cows — Lady Horace (grade Ayrshire) , and Bessie (grade Jer- 
sey) , — both from seven to eight years old, and of a corresponding 
milking period, served for the trial. The last calf had been dropped 
between the 16th and 18th of October, 1884. 

Hay, corn fodder, corn ensilage, corn meal, wheat bran and glu- 
ten meal constituted the ingredients for the compounding of the daily 
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diet ; they were fed periodically, in varying proportions and in differ- 
ent combinations, to notice their comparative individual merits, if 
any should become conspicuous. The same weights of corn meal, 
gluten meal and wheat bran, whenever used, were retained through- 
out the entire experiments ; whilst the weight of the hay, corn fodder ^' 

and corn ensilage was altered in consequence of being fed either 
alone or in some particular combination with each other. The entire 
amount of these articles consumed under both conditions was limited 
in every instance by the inclination of the animal. The first feed- 
ing took place between six and seven o'clock in the morning, the sec- 
ond at noon, and the third at six o'clock in the evening. Corn 
meal, wheat bran and gluten meal were usually fed, together with a 
small amount of the coarser feed, during milking, morning and even- 
ings, whilst the remainder of the coarser feed was offered subsequently 
three times during the day. The amount left over was weighed and 
deducted from the previous record. The price which has been 
adopted in our subsequent valuation of each article of fodder used 
during the experiments, is based on our local condition of the mar- 
ket, and does not directly apply to more favored localities. The cost 
of one quart of milk, as stated below, may vary thus in case of the 
same kind and the same amount of feed and of a corresponding yield 
of milk, from that in other localities. Whilst our statements of cost 
of feed for the production of one quart of milk can only claim a direct 
application for a limited locality, it will be conceded that the state- 
ment of relative cost of the milk in case of different combinations of . 
fodder articles for its production, may fairly claim a more general 
consideration. The following rates of prices have been adopted in 
our subsequent valuation, per ton of 2000 pounds : Corn meal and 
wheat bran, $23.00; gluten meal, $22.50; hay, $15.00; dry corn 
fodder, $5.00 ; corn ensilage, $2.75. Tne price of the latter is based 
on the following circumstances : well dried corn fodder contains 20 
per cent, of moisture and 80 per cent, of dry vegetable matter ; green 
corn fodder adapted to the production of ensilage, contains from 18 
to 22 per cent of vegetable matter and 82 to 78 per cent, of moisture. 
Pour tons of such green fodder corn will produce one ton of 
dry corn fodder, as described. Counting one ton of green corn 
fodder worth ^.25, and the cost of converting it into en- 
silage equal to $1.56 — a rather liberal allowance — one ton of corn 
ensilage would be worth $2.75. As the relative nutritive value of a 
fodder article — in case of the same kind and condition of the animal — 
depends, aside from its general adaption, on its actual percentage of 
dry vegetable matter, and on the particular relative proportion of 
its nitrogenous (protein) and non-nitrogenous constituents, the total 
amount of dry vegetable matter contained in the entire daily diet 
during each feeding period has been stated, alongside of the daily ^^ 
yield of milk. The relative proportion of digestible nitrogenous and ^fj 
non-niti'ogenous constituents of the feed is expressed by " Nutritive 
Ratio" — taking Nitrogen=rl. This mode of reporting our observa- 
tions has been adopted for the purpose of assisting the reader in the 
recognition of the amount of dry vegetable matter consumed daily 
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b}'^ each cow during each period of feeding ; and of rendering mpre 
conspicuous the effect of each particular combination of fodder arti- 
cles on the daily yield of milk, as well as the general condition of the 
animals on trial. 

The weights of the latter were ascertained once each week before 
milking and feeding in the morning. Lady Horace weighs at present 950 
pounds, and Bessie 822 pounds, which is approximately the same as 
at the beginning of the experiments. The former yields at present 
from 23 to 24 pounds of milk per day, and the latter from 21 to 22 
pounds, with a daily diet consisting of the same amount of hay, corn 
meal and wheat bran, which constituted the daily feed during the 
first feeding period (Nov. 1 — 10). The decline of milk production 
(independent of kind and amotint of feed), in consequence of the 
progress of the milking period (since Nov. 1st), amounts apparentlj' 
to nine pounds per day in the case of both cows. The results obtained 
confirm in several directions those reported in previous bulletins (see 
Nos. 10-11-12). They show the good services of wheat bran and 
gluten meal as constituents of the daily diet of milch cows, and also the 
favorable influence of good corn ensilage on the flow of milk — compar- 
ing pound for pound of dry vegetable matter fed, with the yield of 
milk ; yet it is not less apparent that a too exclusive feeding of corn 
ensilage affects seriously the general condition of the animal. No 
serious alteration in the composition of the milk obtained under such 
conditions has thus far been noticed ; our samples of milk compared 
well with the best we have tested from other feed. 

I. RECORD OF LADY HORACE. 
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ANALYSES OF MILK. 



Vitvemher, 



I>eeemher, 



January, 



Water, 

Scillds, 

Fat (in solids,) 

Solids not fat. 



IS 

86.02 

13.98 

4.98 

9.00 



94 

87.15 

12.86 

3.66 

9.20 



86.12 

14.88 
6.10 
9.78 



lO 

87.20 

12.80 

3.74 

9.06 



17 

87.26 

12.74 

3.86 

8.88 



»8 

86.22 

13.78 

4.70 

9.08 



7 

87.41 

12.69 

3.64 

8.96 



IS 

87.06 

12.96 

3.96 

9.00 



»1 

86.64, 

13.46 

3.97 

9.49 



t 



JFebrutury, 



Mareh, 



Water 

Solids, 

Fat, (in solids,) 

Solids not fat. 



3 lO 

86.28 86.96 

13.72 13.06 

4 63 3.30 

9.19 9.76 



86.62 

13.48 

4.90 

8.68 



16 

86.20 

14.08 

3.66 

10.42 



JLprU. 



30 6 

86.36 87.63 

13.64 12.47 

4.61 3.68 

9.13 8.89 



13 

86.26 

13.76 

4.51 

9,24 



II. RECORD OF BESSIE. 





Veed consumed 


(lbs.) 


Milk produced 


of dry vesre- 
atter contain- 
le daily fodder 
led in pounds. 








per day. 






(lbs.) per day. 


1 


•3 


FEEDING 
PERIODS. 


1 




1 






% 


&A 


&A 








^ 


s 


a 




a 


»s 


C 


C 




^S5§ 


-G 






^ 


i 


1 


1 




1 


1 


s 


1 


Am 
table 
edin 
con SI 


s 


to 

1 - 


Nov. 1-10, 


3.25 


3.26 




19.6 






17.4 


14.4 


31.8 


23.27 


1 1:8.1 


810 


** 11-17, 


3.26 


3.26 




20.0 






16.1 


12.9 


29.0 


23.63 


806 


" 18-24, 


3.25 


3.26 




15.0 






14.8 


11.6 


26.9 


19.16 


1 1:7.76 


786 


" 26-Dc.l, 


3.26 


3.26 




15.6 






14.9 


10.0 


24.9 


19.69 


790 


Dec. 4-13, 


3.25 


3.25 


3.25 


14.6 






16.0 


12.7 


28.7 


21.22 


1:6.10 


817 


*' 14-23, 


3.26 


3.25 


3.25 


7.4 


7.3 




16.4 


11.9 


27.3 


22.02 


1:5.68 


828 


** 24-Jn.2, 


3.25 


3.25 




7.7 


7.7 




14.8 


10.6 


26.3 


19.80 


A 


866 


Jan. 8-12, 


3.26 


3.25 




8.6 


8.4 




14.3 


10.0 


24.3 


21.15 


1:6.84 


866 


'' 13-22, 


3.26 


3.26 




8.0 


8.0 




13.8 


9.1 


22.9 


20.34 




867 


" 27-Fb.3, 


3.25 


3.25 




4.0 




36.3 


13.7 


9.1 


22.8 


15.90 


1:7.64 


821 


Feb. 4-10, 


3.25' 


3.25 








39.0 


18.0 


9.0 


22.0 


12.81 


1:7.26 


792 


*' 16-22, 


3.25 










54 3 


11.7 


7.0 


18.7 


12.72 


1 


775 


'* 23-Mr.l, 


3.25 










60.0^ 


10.4 


7.0 


17.4 


11.29 


VI: 6.92 


790 


Mar. 2-8, 


3.35 










40.0 


9.1 


7.0 


16.1 


9.61 


i 


755 


** 13-19, 




3.26 








34.3 


8.3 


7.0 


16.3 


8.63 


1:8.67 


730 


" 24-30, 




3.26 




16.3 






9.0 


7.1 


16.1 


17.44 


1:9.62 


760 


♦* 31-Ap.6, 


3.26 






14.6 






9.1 


7.0 


16.0 


16.94 


1:7.78 


782 


Apr. 12-18, 


3.26 


3.26 




16.0 






11.6 


9.3 


20.9 


20.06 


1:7.81 


782 


♦Commenc 


edfe« 


sding 


ensi 


lage 


of un 


cut c 


orn I 


^eb. 1 


2S. 






ft 
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6 
COST OF FEED PER QUART OF MILK. 

(BESSIE.) 



c 



SPECIAL ANALYSES OF MILK. 

Regarding the quantity and quality of nitrogenous constituents pf 
samples of milk collected before, during and after feeding corn ensi- 
lage. 

LADY HORACE. 



Jan, 


21, 




Feb. lO. 




March S. 


Specific gravity, 1.0346 at 18° 


c. 


1.0341 at 13° 


C. 


1.032 at 13° C 


Solids, 13.46 


per cent. 


13.05 per cent. 


13.48 


per cent 


Fat (in solids) 3.97 


u 




3.30 '' 




4.90 


( t 


Solids not fat, 9.49 


u 




9.75 " 




8.58 


(( 


Ash, 0.80 


(( 




(( 




0.80 


(( 


Nitrogen in casein, 0.43 


fc( 




0.29 '' 




0.31 


(( 


" '* albumin, 0.04 


(( 




0.06 '' 




0.04 


(( 


'* . *' lacto-pro- 














tein,* 0.06 


(( 




0.11 '* 




0.06 


(( 


Total nitrogen, 0.52 


(( 




0.46 " 




0.41 


(( 
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BESSIE. 

Jan. 21. :Feb. lO, March S. 

Specific gravity, 1.0338 at 16° C. 1.0338 at 16°C. 1.035 at 1.45°C. 
Solids, 12.12 per cent. 13.49 per cent. 14.47 per cent. 
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The filling of the silo was carried on during the first and second day 
of September, 1884 ; the mass was covered over with boards without 
weights until the temperature in the mass ceased to increase. In a 
few places, about eighteen inches below the surface of the mass, the 
temperature rose to 122° F. or 50° C. ; whilst taking the entire silo 
into consideration, 116° F. or 47° C, represents fairly the highest 
average temperature attained in our case. The mass showed a 
slight acid reaction of the second day after cutting the corn, and be- 
fore putting on the flnal weight (60 pounds of sand per square foot, in 
banels, as in the preceding year). The silo was opened for the use" 
of its contents on the 20th of January, *85. The ensilage was found 
covered w\ih a mouldy mass several inches in thickness. This being 
removed, the remainder proved — although acid to customary re- 
agents — a fair article of its kind, and a decided improvement on the 
ensilage of the first trial. This result is largely due to the fact of 
using the corn of a more mature stage of growth. For the details 
of the production of the ensilage, I have to refer to the report of the 
Secretary of the State Board of Agriculture for 1884. 



e 



i(H. WHOLE CORN ENSILAGE. 

From corn raised upon plats of Experiment Station. 





%§ 


a 1 


2 2 


digesti- 
ituents. 


■I 




f! 


It 


'O o 


^ § 

li 


1 






O 


m 


Pk .a 




Moisture at 100° C, 


88.18 


1663.60 








Dry Matter 


16:82 


836.40 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 










i> 


Crude Ash, 


4.23 
29.44 


84.60 
588.80 


423.84 


72 


Oi 


" Cellulose, 




"Fat 


3.69 


73.80 


55.35 


76 




** Protein, (^nitrogenous matter), 


9.03 


180.60 


131.84 


73 




Nou-nitrogenous extract majtter, . . 


53.61 


1072,20 


718.37 


67 






100.00 


2000.00 


1329.40 







The silo was filled with whole corn, and covered at once, Septem- 
ber 1, 1885, as described in detail in the last annual report of the Sta- 
tion ; it was opened for feeding purposes on 23d of February, 1885. 
The odor of fresh ensilage resembled that of the pineapple (Propionic 
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ether) , and turned within twenty-four hours of exposure to the air, 
into that of vinegar ; it had a slight acid reaction when first exposed, 
The color was yellowish green, indicating a good state of preserva- 
tion ; the interior parts of the uncrushed stems showed the presence 
of saccharine constituents (glucose) ; and the kernels in the ear con- 
tained still an abundance of starch. The ensilage obtained from 
whole corn plants — at once closed up — was in a better state of preser- 
vation than that which had been*obtained from the same quality of 
corn previously cut into pieces of from 1^^ to 1 J inches in length, and 
treated for the production of ensilage as described in the previous 
statement. The mechanical condition of the whole corn ensilage is less 
satisfactory for feeding purposes, as far as an economical consump- 
tion of the same weight of both are concerned, than that produced 
from corn previously cut into pieces of from one and one-quarter to 
one and one-half inch in length. 

265. SHREDDED CORN FODDER. 

From experimental plats of the Station. 



The corn was cut September 1st, 1885, when the kernels were in 
the milk. The green fodder contained 21.9 per cent, of dry vegeta- 
ble matter, and had the appearance of a somewhat prematurely 
ripened crop, a circumstance confirmed by the results of the analy- 
sis, which shows a smaller amount of saccharine and starchy constit- 
uents than commonly noticed in this variety of corn ("Clark") at the 
stated stage of growth. 
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FERTILIZER ANALYSES. 



266. Br^ley's Original Coe. Otllected of D. J. Wright, Noith- 
ampton, Mass. 

Guaranteed composition : total phosphoric acid, 11 to 14 
per cent. ; soluble phosphoric acid, 7 to 8 per cent. ; re- 
verted phosphoric acid. 2 to 3 per cent. ; insoluble phos- 
phoric acid, 2 to 3 per cent. ; nitrogen, 2.05 to 2.85 per 
cent, (equivalent to ammonia 2.5 to .3.5 per cent.) 

267 • Quinnipiac Co.'s (Cross-brand) Fish and Potash. Collected 
of D. A. Horton, Northampton, Mass. 

Guaranteed composition ; nitrogen, 3 J to 4 J per cent. ; 
total phosphoric acid, 5 to 7 per cent. ; soluble and reverted 
phosphoric acid, 3 to 5 per cent. ; potassium oxide, 3 to 5 « 
per cent. 

268. Bowker's Hill and Drill Phosphate. Collected of J. and J. 
A. Rice, Worcester, Mass. 

Guaranteed composition; nitrogen, 2| to 3 J percent., 
(equivalent to ammonia, 3 to 4 percent.) ; total phosphoric 
acid, 11 to 13 per cent. ; soluble phosphoric acid, 8 to 10 
per cent. ; reverted phosphoric acid, 1 to 2 per cent. ; 
potassium sulphate, 2 to 3 per cent. 

269* Mitchell's Standard Superphosphate. Collected of J. and J. 
A. Rice, Worcester, Mass.* 

Guaranted composition ; ammonia 2 to 3 per cent. , 
(equivalent to nitrogen, 1.6 to 2.47 per cent.) ; soluble 
phosphoric acid, 8 to 10 per cent. ; insoluble phosphoric 
acid. 3 to 4 per cent. 





»6e 


»67 


ass 


269 






Pounds per hundred. 




Moisture at 100^ C, 


12.95 


26.45 


16.28 


15.53 


Total phosphoric acid. 


12.54 


4.98 


12.34 


10.98 


Soluble '' *' 


8.23 


1.73 


7.90 


6 33 


Reverted " '' 


1.90 


2.93 


2.63 


3.30 


Insoluble '' " 


* 2.41 


.32 


1.81 


1.35 


Nitrogen, 


3.07 


3.63 


2.77 


1.43 


Potassium oxide. 


0.30 


3.28 


1.41 


3.84 


Insoluble matter, 


6.08 






6.10 



Valuation per 2000 lbs. $31.09 $23.92 $31.89 $25.96 



• 
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270. L- L- Crocker's Ammoniated Bone Superphosphate. Col- 

lected of Chas. W. Sears, Worcester, Mass. 

Guaranteed composition : soluble phosphoric acid, 6 to 8 
per cent. ; reverted phosphoric acid, 2 to 4 p^r cent. ; in- 
soluble phosphoric acid, 1 to 2 per cent. ; ammonia, 3^ to 
4^ per cent, (equivalent to nitrogen 2.9 to 3.7 per cent.) ; 
potassium oxide, 1 .to 3 per cent. 

•♦ * 

271. Quinnipiac Co. Dry Ground Fish. Collected of D. A. Hor- 

ton, Northampton, Mass. 

Guaranteed composition : nitrogen, 7 to 10 percent. ; sol- 
uble and reverted phosphoric acid, 4 to 6 per cent. ; total 
phosphoric acid, 6 to 8 per cent. 

272. Quinnipiac Co. Phosphate. Collected of D. A. Horton, North- 

ampton, Mass. 

Guaranteed composition : nitrogen, 2 J to 3| per cent. ; 
soluble and reverted phosphoric acid, 8 to 10 per cent. ; in- 
soluble phosphoric acid, 1 to 3 per cent. ; potassium oxide, 
2 to 3 per cent. 

273* Fertilizer sent on for examination by farmers* club near Wor- 
cester, Mass. 

970 271 979 273 

Pounds per hundred. 

Moisture at 100° C, 11.55 8.20 17.60 7.15 

Total phosphoric acid, 10.37 7.14 12.13 14.00 

Soluble '* '* 6.30 .67 8.06 11.26 

Reverted "- '' 2.55 2.70 2.18 2.38 

Insoluble " '' 1.52 3.77 1.89 .36 

Potassium oxide, 1.42 . 2.07 1.13 

Nitrogen, 3.37 7.96 3. 1*6 ^.56 

Insoluble matter, 3.50 4.23 .83 

Valuation per 2000 pounds, $29.98 $37.21 $32.65 $34.55 

274. Bradley's X L Ammoniated Bone Superphosphate. Collected 
of J. & J. A. Rice,. Worcester, Mass. 

Guaranteed composition : nitrogen, 2^ to 3^ per cent ; 
(ammonia, 3 to 4) ; soluble phosphoric acid, 7 to 8 per 
cent. ; reverted phosphoric acid, 2 to 3 per cent, insoluble 
phosphoric acid, 2 to 3 per cent. ; total phosphoric acid, 11 
to 14 per cent. ; potassium oxide, 2 to 3 per cent. 

276. 
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276* Mi^s' Complete Manure. Collected of W. H. Earle & Co., 
Worcester, Mass. 

Guaranteed composition : ammonia, 6 to 7 per cent, 
(equivalent to nitrogen 5 to 5.76 per cent.) ; phosphoric 
acid, 10 to 12 per cent. ; potassium oxide, 3 to 4 per cent. 

277. Williams, Clark & Co.*8 Ammoniated Bone Superphosphate. 
Collected of B. L. Bragg & Co., Springfield, Mass. 

Guaranteed composition: ammonia, 2 to 3 per cent« 
(equivalent to nitrogen 1.6 to 2.47 per cent.) ; total phos- 
phoric acid, 10 to 13 per cent. ; soluble phosphoric acid, 6 
8 per cent. ; reverted phosphoric acid, 3 to 4 per cent. : in- 
soluble phosphoric acid, I to 3 per cent. ; potassium 
phate, 4 to 6 per cent, (equivalent to potassium oxide, 
$ per cent.) ; magnesium sulphate, 3 to 4 per cent. 



1^ 



Moisture at 100° C. 
Total phosphoric acid, 
Soluble *' 
Rey^Hed '' '' 
Insoluble '* *' 
Nitrogen, 
Potassium oxide, 
Insoluble matter. 



»74 

12.30 
13.12 
7.80 
2.12 
3.20 
3.23 
" 1.76 
5.28 



;i75 976 

Pound* per hundred. 



10.48 
15.86 
4.54, 
5.3& 
5.^ 
2.13 
2.45 
U33 



16.00 
1^.40 
* 1^63 
7.8& 
4.88 
4.58 
3.54 
1.20 



Valuation per 2000 pounds, $33.12 $31.28 $88.85 



C. A. GOESSMAN, Director, 



Amherst, Mass. v 




The Bulletin of the Experiment Station will be sent free'^f charge to 
all palsies interested in its- work, on application. Applications for 
Annual Reports will receive attention as soon as extra copies are re- 
ceived for distribution, ^ 



J. E. Williams, Printer, Amherst, Mass. 
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Meteorological Summary for 


two months ending June 30th. 


* 


May. 


June. 


Ij^ Highest temperature, 
iL> Lowest temperature, 


85.0° 
21.0° 


89.0^ 
35.0^ 


wS^ Mean temperature, 
^■EL Mean Relative Humidity, 
IP* Total rainfall, 


54.8° 
73.0 per ct. 
3.08 in. 


63.8^ 
76.2 per ct. 
3.49 in. 


Prevailing winds, • 

No. of days on which 0.01 


Westerly. 


Southwesterly. 


inch of rain fell. 


6 


8 


No. of days on which cloud- 






iness averaged 8 or more 






on scale of 10, 


11 


5 


Dates of frosts. 


10th, nth, 12th. 


10th. 



The surface of the ground was frozen and ice had formed on the 
morning of May 4. The frosts of May 10th, 11th, and 12th were 
moderately severe ; that of June 10th was very light, confined to low 
lands, and did no damage in this locality. 

The rainfall has been abundant and favorably distributed. 



FODDER ANALYSES. 



27'8. BLUE JOINT GRASS-HAY. 

(CALAMAGROSTIS CANADENSIS.) 

From the lands along Ipswich River ; for the Essex County Agri- 
cultural Society. 
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Si o 


ll 

o B 
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ANALYSIS OF DRY MATTER. 

Crude Ash 


100.00 

6.20 

28.91 

2.54 

7.29 

65.06 


2000.00 
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1101.20 




•' Cellulose 

" Fat 




** Protein, (nitrogenous matter), 
Non-nitrogenqus extract matter, . . 






100.00 


2000.00 


113ii.uv 





The grass had been cut in the first week in August. The hay sent 
on consisted, in the main, of Blue Joint grass ; yet contained, besides, 
a variety of other plants found in similar localities, as Juncus, Cy- 
perus, etc. Its composition is similar to that of several samples of 
hay obtained from low marsh meadows, sent on by the Rowley Farm- 
ers' Club (see I Annual Report, 1883, pages 74 and 75). 
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HOMINY MEAL. 



(Sent on for examination from Bolton, Mass.) 70.56 per 
passed through screen, with mesh 144 to sq. inch. 



Moisture at 100° C, 

Dry Matter, 

* ANALYSIS OF DRY MATTER. 

Crude Ash, 

** Cellulose, 

" Fat, 

** Protein, (nitrogenous matter). 
Non-nitrogenous extract matter, . . 
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The article was of a good mechanical condition ; and its composition 
notable on account of the exceptional high percentage of fat. The 
statement concerning its digestibility is based on that of the corn, — 
as no actual trials in that direction are known to us. 



ANALYSES OF GARDEN CROPS. 

280. HORSE-RADISH. 

COCHLEARIA ARMORACIA L. ; MUSTARD FAMILY, (CRUCIFERiE) . 

The examination of this well-known garden plant was carried on at 
the request of a farmer in Franklin county, who is engaged in the 
preparation of horse-radish "with vinegar," for famil}* use. The roots 
had evidently lost some of their original moisture by storing, at the 
time of their examination. 

One hundred parts of the fresh roots contained : 

Moisture at 100° C, 76..68 per cent. 

Dry matter, 23.32 " 

* Nitrogen in dry matter, 0.36 " 

Sulphur in dry matter, 0.06 " 

Crude ash in dry matter, 1.87 " 

The crude ash — 1.87 — consisted of 0.71 parts of insoluble silicious 
matter (including, most likely, some soil), and of 1.16 parts of solu- 
ble mineral constituents of plant food. 

Relative proportion oj essential ash constituents^ soluble in adds^ sul- 
phur and chlorine excluded : 



Magnesium oxide, 8.24 pei 

Ferric oxide, 2.13 

Calcium oxide, 13.47 

Sodium oxide, 10.29 

Potassium oxide, 62.06 

Phosphoric acid, 3.81 



cent. 



100.00 



The roots contain, besides a notable amount of nitrogenous con- 
stituents, a series of valuable non-nitrogenous substances, as starch, 
sugar, gum, and organic acids, — a circumstance which cannot fail to 
impart to them a considerable nutritive value, equal, if not superior, 
to several of our most valued roo>crops. Their peculiarity consists, 
mainly, in the presence of some sulphur-containing organic constitu- 
ents (myrosin, etc.), which cause, in the fresh and crushed roots, the 
production of a sulphur-containing, volatile compound. The latter 
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resembles, in odor and .taste, the volatile mustard oil (Rhodanallyl) . 
Some investigators assume their identity. The amount of this product, 
according to the statement of good observers, depends largely either 
on the general character of the soil, or on the presence of some peculiar 
constituent in the latter. 

It would be not without interest to study the effect of gypsum, or 
of sulphate of potash, as a special fertilizer, on the character of the 
roots raised in their presence. 

281. 



Moisture, 

Dry Matter, 

Nitrogen (in dry matter) , 

Crude Ash (in dry matter) . 

Insoluble Matter in Ash, 

Potassium oxide. 

Sodium oxide. 

Calcium oxide. 

Magnesium oxide, • 

Phosphoric acid. 

Ferric oxide. 



Relative proportion of the essential ash constituents, soluble in 
acids : 

Potassium oxide. 
Sodium oxide. 
Calcium oxide, 
Magnesium oxide, 
Phosphoric acid, 
FeiTic oxide. 

The analysis has been carried out at the request of garden farmers 
in the eastern part of the State. The sample was collected from the 
fields of the College, at the time when the plant was blooming. The 
results may give some more definite basis for an advantageous mode 
of manuring. 



RHUBARB. 




Stems and Leaves, 


Roots, 


Fresh. 


Fresh. 


91.67 percent. 


74.35 per cent. 


8.33 *' 


25.65 '' 


0.13 " 


0.55 '' 


1.72 '' 


2.28 " 


0.22 " 


0.26 " 


0.36 " 


0.53 '' 


0.03 '' 


not determined. 


0.34 " 


0.50 '' 


0.13 *' 


0.16- '' 


' 0.02 '' 


0.06 " 


0.003 *' 


0.02 " 



41.37 


per cent. 


37.92 


per cent. 


3.39 




8.84 




38.62 




35.95 




14.50 




11.40 




1.80 




4.32 




0.32 




1.57 





FERTILIZER ANALYSES. 



282, WOOD ASHES. 

I9 II. Ashes sent on from Beverley, Mass. 

III. Canada ashes, sent on by the secretary of the Greenfield 

Farmers' Club. 

IV. Sent on for examination from Chicopee, Mass. 



Cm 
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I 


II 


III 


ir 


Moisture at 100° C, 


8.80 


14.40 


12.93 


• 15.73 


Potassium oxide, 


2.18 


2.25 


6.50 


5.93 


Calcium oxide, 


45.90 


34.33 


33.99 


35.45 


Magnesium oxide, 


3.63 


3.13 


4.22 


3.41 


Phosphoric acid. 


2.22 


1.79 


2.05 


1.60 


Insoluble matter. 


8.86 


14.40 


10.42 


10.29 



Samples I and II are, apparently, partly leached; samples III 
and IV are of a fair average composition. 
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POTASH SALTS. 



Sent by the secretary of the Dartmouth Farmers' Club. 

L Potash Salts ; a fused, hard mass, of a grayish-white color. 
IL Black or Blue Ash ; a moist, lumpy mass, easily pulverized. 



Moisture at 100° C, 
Potassium oxide. 
Sodium oxide. 
Chlorine, 
Sulphuric Acid, 
Insoluble matter. 



I II 

Pounds per hundred. 

1.08 14.60 

42.06 13.13 
24.51 4.51 

19.30 0.08 

.1.38 7.90 

1.00 3.30 



These articles are evidently waste materials from some potash 
industry. No. I represents a value of from $36 to $37 per ton ; it 
contains some potassium sulphide, and ought to be exposed to the 
air, previous to its application, to prevent injurious influfences on the 
young growth. No. II contains a considerable amount of carbonates, 
and is better fitted for direct use as a potash source ; it is worth from 
$11 to $12 per ton. 
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KRUGIT. 




Bowker Fertilizer Co., Boston, Mass. 






Per Cent 


Moisture at 100° C, 


4.82 


Sodium oxide, 


5.57 


Potassium oxide, 


8.42 


Calcium oxide. 


12.45 


Magnesium oxide. 


8.79 


Sulphuric acid. 


31.94 


Hydrochloric acid. 


6.63 


Insoluble matter (in acids) , 


14.96 
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1.95 


2.73 


23.37 


18.92 


12.86 


13.08 


3.38 


3.97 


not determined 


9.61 


45.52 


41.89 


1.36 


7.80 


2.10 


2.36 



This saline belongs to the products of the ''German Potash Indus- 
try" at Strassfurt. It contains from 15 to 16 per cent, of sulphate of 
potassa, besides sulphate of lime (gypsum), sulphate of magnesia, 
and chloride of sodium (common salt), etc. A careful trial of the 
article upon hill pastures as a top-dressing, in connection with fine- 
ground bones, deserves attention. It sold at $14 per ton of 2,000 
lbs., on board of car, Boston. 

285* L Double Sulphate of Potash and Magnesia, sent on for 
examination. 

IL Double Sulphate of Potash and Magnesia, sent on from 
Hatfield, Mass. 

jr II 

Pounds per hundred. 

Moisture. at 100° C, 
Potassium oxide. 
Magnesium oxide. 
Calcium oxide. 
Sodium oxide. 
Sulphuric acid. 
Chlorine, 
Insoluble matter. 

The samples represent, probably, the extremes in composition. 
Large percentages of qhlor ides ^ are, in many instances, considered 
objectionable, in high-priced sulphates. The articles have been 
offered at from $38 to $40 per ton. 

286, BONEBLACK WASTE. 

I, Sent on by Bolton Farmers* and Mechanics' Association, Bolton, 

Mass. 

II, Sent on for examination, from Concord, Mass. 

I II 

Pounds per hundred. 

Moisture at 100° C, 2.30 6.00 

Total phosphoric acid, 30.20 27.36 

Insoluble matter, 1.53 6.60 

Allowing four cents per pound of phosphoric acid, for boneblack 
of a fine mechanical condition. Sample I represents a value of from 
$23 to $24 ; and Sample II, of from $21 to $22, per ton of 2,000 lbs. 
The valuation of these articles depends, somewhat, on their mechan- 
ical condition. They furnish a superior material for the manufacture 
of superphosphate of lime. 
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287. FISH WASTE. 

Sent on by secretary of Hampshire, Franklin, and Hampden Society. 

Per Cent. 

Moisture at 100° C, 41.92 

Total phosphoric acid, 5.20 

Soluble " " 0.83 

Reverted " *' 2.02 

Insoluble " " . 2.35 

Nitrogen, 7.60 

Insoluble matter, .28 " 

Valuation, per 2,000 lbs. : $34.37. 

288. AMMONITE. 

Sent on by secretary of Hatfield Grange. 

Guaranteed composition : ammonia, 15 to 16 per cent, (equivalent 
to nitrogen 12.4 to 13.2 per cent.) ; phosphoric acid, 4 to 6 per cent. 

Per Cent. 
Moisture at 100^ C, 5.88 

Total phosphoric acid, 3.43 

Niti-ogen (= ammonia 13.76 per cent. — ), 11.33 
Insoluble matter, , 1.38 

Valuation, per 2,000 lbs. : $44.90. 

The article consists, evidently, of fine-ground animal matter, freed 
from fat. Its general physical character is apparently favorable to 
a speedy disintegration. The material deserves attention as a source 
of nitrogen for plant growth. 

289^ ASH OF SPENT TAN BARK. 

Sent on for examination, from North Adams, Mass. 

II 

Per Cent. 

Moisture at 100° C, 
Calcium oxide. 
Magnesium oxide, 
Potassium oxide. 
Phosphoric acid. 

The article resembles leached wood-ash, as might be expected from 
the previous treatment of the hemlock bark. 





Per Cent. 


7.75 




31.78 


31.35 


2.57 


5.10 


1.14 


2.87 


2.77 


1.92 
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290. HOMl:-MADE SUPERPHOSPHATE. 

Sent on for examination, from Marblehead, Mass. 

Per Cent. 
Moisture at 100° C, 26.03 

Total phosphoric acid, 12.78 

Soluble " " 10.87 

Reverted " *' 0.59 

Insoluble " - " . 1.32 

• Insoluble matter, 16.04 

Valuation, per ton of 2,000 lbs. : $21.04. 

The article was obtained, according to a communication received, 
by treating one thousand pounds of fine-ground South Carolina rock 
phosphate with six hundred pounds of sulphuric acid of 66^ B., specific 
gravity, diluted previously with an efqual volume of water. As the 
mixture thus produced remains, for some time, more moist than 
desirable, it is recommended to use equal weights of acid and water. 

291. FINE GROUND BONES. 

Sent on for examination, from Hingham, Mass. 

J II 

Pounds per hundred* 

' Moisture at 100^ C, 4.05 3.65 

Total phosphoric acid, 23.77 26.37 

Reverted " " 13.65 16.78 

Insoluble " " 10.12 9.59 

Nitrogen, 3.70 2.90 

Insoluble matter, 1.50 2.65 



Valuation per ^,000 lbs. : $43.27 $44.96 

The valuation of ground bones varies, somewhat, on account of 
differences in their mechanical condition. The majority of these arti- 
cles are at present of a very advantageous form. 

292. L. B. Darling's Fine Ground Bones. Collected of J. H. 

Fairbanks, Fitchburg, Mass. 

Guaranteed composition : phosphoric acid, 22 to 25 per 
cent. ; bone phosphate, 52 to 55 per cent. ; nitrogen, 3.5 to 
4.5 per cent, (equivalent to ammonia, 4 to 5 per cent.). 

293. Belknap & Co.'s Pure Ground Bones. Collected of J. & J. 

A.. Rice, Worcester, Mass. 

Guaranteed composition : bone phosphate, 56 to 80 per 
cent. ; phosphoric acid, 24 to 38 per cent. ; nitrogen, 4.41 
per cent, (equivalent to ammonia, 5.35 per cent). 
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»98 


»94 


29S 




Pounds per 


hundred. 




5.00 


5.00 


10.90 


4.90 


26.53 


22.11 


20.25 


16.78 


0.41 




0.23 


0.26 


8.07 


2.67 


2.51 


2.30 


17.05 


19.44 


17.51 


14.22 


4.05 


4.52 


3.47 


4.44 






0.55 


3.20 



294. Bowker's Fine Ground Bone. Collected of Foskett & Hol- 

brook, Palmer, Mass. • 

Guaranteed composition : ammonia, 3 to 4 per cent, 
(equivalent to nitrogen, 2.5 to 3.3 per cent.) ; piiosphoric 
acid, 20 to 23 per cent. 

295. Adams' Fine Ground Bones. Collected of J. B. R^ynor & 

•Co., Springfield, Mass. 

Guaranteed composition : phosphoric acid, 18 to 20 per 
cent. ; nitrogen, 4 to 5 per cent, (equivalent to ammonia, 
4.5 to 5.5 per cent). 



Moisture at 100^ C, 
Total phosphoric acid. 
Soluble " " 

Reverted '' " 

Insoluble " " 

Nitrogen, 
Insoluble matter. 

Valuation per 2,000 pounds, $43.59 $39.09 $32.69 $32.93 

296. Bowker's Hill and Drill. Collected of Sprague & Williams, 

South Framingham, Mass. 

Guaranteed composition: nitrogen, 2.5 to 3.25 per cent, 
(equivalent to ammonia, 3 to 4 per cent.) ; soluble phos- 
phoric acid, 8 to 10 per cent. ; reverted phosphoric acid, 1 
to 2 per cent. ; total phosphoric acid, 11 to 13 per cent. ; 
potassium sulphate, 2 to 3 per cent. 

297. Chittenden's Universal Phosphate. Collected of Slate & 

DeWolf, Greenfield, Mass. 
Guaranteed composition : ammonia, 2.5 to 3.5 per cent. 
" (equivalent to nitrogen, '2 to 2.9 per cent.) ; soluble and 
available phosphoric acid, 8 to 10 per cent. ; total phosphoric 
acid, 10 to 12 per cent. ; bone phosphate, 22 to 26 per cent. ; 
potassium oxide, 2 to 4 per cent. 

298. Complete Fertilizer. Sent on for examination, by farmers of 

Somerset, Mass. 

299. H. J. Baker & Bros.' Complete Manure (potato). Collected 

of J. B. Raynor & Co., Springfield, Mass. 

Guaranteed composition : ammonia, 4 per cent, (equiva- 
lent to nitrogen, 3.3 per cent.) ; phosphoric acid, 5.75 per 
cent. ; potassium oxide, 10 per cent. 
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996 297 298 ;999 

Moisture at 100^ C, 13.45 14.48 10.03 8.75 

Total phosphoric acid, 

Soluble " " 

Reverted " " 

Insoluble " '* 

Nitrogen, 

Potassium oxide. 

Insoluble matter, 



10.85 


9.43 


10.35 


7.60 


6.51 


7.29 


3.04 


6.17 


2.02 


1.14 


3.60 


1.19 


2.33 


1.00 


3.71 


0.24 


3.45 


3.07 


4.47 


3.78 


2.81 


2.50 


11.44 • 


8.20 




4.60 


1.10 


0.65 



Valuation per 2,000 lbs, $33.30 $28.93 $40.05 $33.79 



300. Chittenden's Complete Tobacco Fertilizer. Collected of 
Slate & DeWolf , Greenfield, Mass. 

Guaranteed composition: ammonia, 4 to 6 per cent, 
(equivalent to nitrogen, 3.3 to 5 per cent.) ; total phos- 
phoric acicj, 8 to 10 per cent. ; soluble and available phos- 
phoric acid, 6 to 8 per cent. ; bone phosphate, 18 to 22 per 
cent. ; potassium sulphate, 8 to 10 per cent. 



301. Bradley's XL. Superphosphate of Lime. Collected of Gar- 

field & Procter, Fitchburg, Mass. 

Guaranteed composition : nitrogen, 2.5 to 3.25 per cent, 
(equivalent to ammonia, 3 to 4 per cent.) ; soluble phos- 
phoric acid, 7 to 8 per cent. ; reverted phosphoric acid, 2 
to 3 per cent. ; available phosphoric acid, 9 to 11 per cent. ; 
total phosphoric acid, 11 to 14 per cent. ; insoluble phos- 
phoric acid, 2 to 3 per cent. ; potassium oxide, 2 to 3 per 
cent. ; potassium sulphate, 3.7 to 5.55 per cent. 

302. Davidge's A. A. Ammoniated Bone Superphosphate. Manu- 

factured by Russell Coe's Co., N. Y. Collected of A. B. 
Lawrence & Co., Fitchburg, Mass. 

Guaranteed composition : moisture, 10 to 15 per cent. ; 
ammonia, 2 to 3 per cent, (equivalent to nitrogen 1.65 to 
2.5 per cent.) ; soluble and available phosphoric acid, 9 to 
11 per cent. ; insoluble phosphoric acid, 1 to 2 per cent. ; 
total phosphoric acid, 10 to 12 per cent. ; potassium oxide, 
1.5 to 2.5 per cent, 

303. Dow's Ground Bone Fertilizer. Collected of T. Cushing & 

Co., Fitchburg, Mass. 

Guaranteed composition: ammonia, 2.5 to 3 per cent, 
(equivalent to nitrogen 2 to 2.5 per cent.) ; phosphoric acid, 
18 to 22 per cent. ; potassium sulphate, 3 to 3^ percent. 
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Moisture at 100^ C, 
Total phosphoric acid, 
Soluble '' '' 

jEle verted " " 

Insoluble, " " 

Nitrogen, 
Potassium oxide. 
Insoluble matter. 



800 

14.88 
7.37 
5.76 
.92 
.69 
3.53 
7.32 
1.93 



801 302 

Pounds per hundred, 

11.00 15.05 



11.42 

8.22 
1.05 
2.15 
3.05 
3.41 



11.31 

4.86 
1.78 
4.68 
2.28 
1.66 



303 

7.97 
17.55 
1.22 
6.94 
9.39 
3.04 
2.48 
4.75 



Valuation per 2000 pounds, $35.72 $34.13 $24.97 $35.37 

304. Lister Bros.* Ammoniated Bone Superphosphate. Collected 

of W. S. Westcott, Amherst, Mass. 

Guaranteed composition : moisture 10 to 14 per cent. ; 
available phosphoric acid, 8 to 10 per cent. ; insoluble phos- 
phoric acid, 2 to 3 per cent. ; potassium oxide, 1.5 to 2 per 
cent. ; ammonia, 2 to 2.5 per cent, (equivalent to nitrogen 
1.6 to 2 per cent.). 

305. Crocker's Ammoniated Bone Superphosphate. Collected of 

Slate & De Wolf, Greenfield, Mass. 

Guaranteed composition : soluble phosphoric acid, 6 to 
8 per cent. ; precipitated phosphoric acid, 2 to 4 per cent. ; 
insoluble phosphoric acid, 1 to 2 per cent. ; bone phosphate, 
18 to 26 per cent. ; ammonia, 3.5 to 4.5 per cent, (equivalent 
to nitrogen 2.9 to 3.7 per cent.) ; potassium sulphate, 1 to 
3 per cent. 

306. Mapes' Potato Fertilizer. Collected of W. H. Earle & Co., 

Worcester, Mass. 

Guaranteed composition : ammonia, (ready formed) , sol- 
uble nitrogen, etc., 4.5 to 5 per cent. ; soluble and available 
phosphoric acid, 8 to 10 per cent. ; potassium oxide, (as 
high grade sulphate and chloride of potash) , 6 to 8 per cent. 

307. Bowker's " Stockbridge's Manure" (potato). Collected of 

Wilder & Puffer, Springfield, Mass. 

Guaranteed composition : nitrogen, 3.25 to 4.25 percent, 
(equivalent to ammonia, 4 to 5 per cent.) ; soluble and re- 
verted phosphoric acid, 7 to 8 per cent. ; total phosphoric 
acid, 8 to 10 per cent. ; potassium oxide, 5 to 6 per cent. 

Moisture at 100° C, 
Total phosphoric acid, 
Soluble " " 

Reverted '' '* 

Insoluble " " 

Potassium oxide. 
Nitrogen, 
Insoluble matter, 

Valuation per 2,000 lbs., $28.58 $28.15 $39.14 $36.22 



304 


30S 


* 306 


307 




Pounds per 


hundred. 




11.75 


14.48 


12.38 


10.08 


11.65 


9.43 


12.05 


10.06 


6.97 


7.29 


5.05 


5.76 


1.83 


1.14 


3.24 


2.18 


2.85 


1.00 


3.76 


2.12 


1.54 


1.60 


7.62 


4.56 


2.64 


3.07 


3.63 


4.66 


1.60 






3.88 
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308« Quinnipiac Co.'s (Plain Brand) Fish and Potash. Collected 
of D. A. Horton, Northampton, Mass. 

Guaranteed composition: nitrogen, 2 to 3 per cent. ^w 

(equivalent to ammonia, 2.5 to 3.5 per cent.) ; soluble and mt^ 
reverted phosphoric acid, 4 to 6 per cent. ; total phosphoric 
acid, 6 to 8 per cent. ; potassium oxide, 4 to 6 per cent. 

309. Williams, Clark & Co.'s Fish and Potash. Collected of Fos- 
kett & Holbrook, Palmer, Mass. 

Guaranteed composition : ammonia, 4 to 5 per cent, 
(equivalent to nitrogen, 3.3 to 4 per cent.) ; potassium ox- 
ide, 3 to 4 per cent. ; phosphoric acid, 3 to 4 per cent. 

310« Quinnipiac Co.'s (Cross Brand) Fish and Potash. Collected 
of B. L. Bragg & Co., Springfield, Mass. 

Guaranteed composition : total phosphoric acid, 5 to 7 
per cent. ; soluble and reverted phosphoric acid, 3 to 5 per 
cent. ; potassium sulphate, 3 to 5 per cent. ; nitrogen, 3.25 to 
4.25 per cent, (equivalent to ammonia 4 to 5 per cent). 

311. Chittenden's Fish and Potash. National Fertilizer Co., 
Bridgeport, Conn. ; collected of Wilder & Puffer, Spring- 
field, Mass. 

Guaranteed composition: ammonia, ? to 4 per cent, 
(equivalent to nitrogen 2.5 to 3.3 per cent.) ; phosphoric 
acid, 8 to 10 per cent. ; potassium oxide, 4 to 5 per cent. 



Moisture at 100^ C, 
Total phosphoric acid, 
Soluble " " 

Reverted, *' " 

Insoluble, " " 

Potassium oxide. 
Nitrogen, 
Insoluble matter, 

Valuation per 2,000 pounds $23.83 $23.34 $33.34 $25.59 

C. A. GOESSMAN, Director, 

Amherst, Mass. 

The Bulletin of the Experiment Station will be sentjrea^ of charge to 
all parties interested in its work, on application. Applications for 
IL Annual Report will receive attention as soon as extra copies are re- 
ceived for distribution. 



308 


S09 


310 


311 




Pounds per 


hundred. 




24.93 


9.63 


17.30 


9.43 


7.26 


7.51 


7.67 


7.33 


0.96 


0.54 


0.83 


2.02 


3.96 


2.91 


4.06 


1.82 


2.34 


4.06 


2.78 


3.49 


4.78 


4.30 


4.20 


5.91 


2.73 


3.00 


4.73 


3.12 


2.65 


- 0.80 


0.82 


3.18 



J. E. Williams, Printer, Amherst, Mass. 
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MeteorologiccU Summary for month ending July 31 



Highest temperature. 
Lowest temperature. 
Mean temperature. 
Mean relative humidity. 
Total rainfall. 


93 
41 
7C 

77 
2 


Prevailing winds, 

No. of days on which .01 in. of rain fell. 


Southw 

7 



No. of days on which cloudiness averaged 8 or 
more on scale of 10, 



3 



Showers of rain were frequent during the first half of tl 
but from July 14th to August 1st only .02 of an inch of 
and the drouth became moderately severe. 
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FODDER ANALYSES. 



312. 



II. BUNKER MEADOW HAY. 



# 



Sent on by thjB Secretary of the Essex County Agricultural Society. 



Moisture at 100<» C, 

Dry Matter, 

▲MALTSIS OF DBT MATTBB. 

Crude Ash, 

«« Cellulose, 

** Fat, 

** Protein, (nitrogenous roattef), 
Non-nitrogenous extract matter, . . 



t« o 

*^ Si 

a 00 

V o 

i s 

0. o 



1136 
88.65 



100.00 



6.40 

30.71 

2.29 

7.66 

52.d4 



C3 S 



II 

' 9 fi 



227.00 
1773.00 



2000.00 



128.00 

614.20 

45.80 

153.20 

1068.80 



100.00 2000.00 1369.13 



^^ 



208.83 

34.81 

130.22 

996 27 



f 






o o 



84 
76 
85 
94 



o 










III. HIGH MEADOW HAY. 



Moisture at 100*> C, 

Dry Matter, 

ANALYSIS OF DBT MATTBB. 

Crude Ash, 

*♦ Cellulose, 

" Fat, 

** Protein, (nitrogenous matter), 
Nou-nitrogenous extract matter, . . 



II 



10.60 
89.40 



100.00 



7.68 

27.23 

2.77 

9.33 

53,09 



100,00 



Is 



a o 

P 



212.00 
1788.00 



2000.00 



161.60 

644.60 

56.40 

186.60 

1061,80 



2000.00 



•O o 
OQ d 

O 

A4 



186.16 

42.10 

158.61 

998.09 



1383.96 



•S5 



o 



34 
76 
85 
94 



o 

1 
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The above desenbed samples of hay, II. and III., and No. 278 of 
the previous bulletin have been examined by the direction of the 
Secretary of the Essex Agricultural Society for farmers in Topsfield, 
Mass. The hay had been obtained from meadows in the vicinity of 
the Ipswich river. No. III. is the most nutritious material, and 
sample No. II. has a larger amount of digestible matter than No. I. 



313. 



CORN MEAL. 



93.28 per cent, passed through mesh, 144 to square inch. Bought 
of J. L. HoUey, South Amherst, Mass. 
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Si 
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Ph 


Ph P 




Moisture at 100° C, ...... 


11.95 


239.00 








Dry Matter, 


88.05 


1761.00 














100.00 


2000.00 




ANALYSIS OP DRY MATTER. 










s? 


Crude Ash, 


1.59 
2.59 


31.80 
51.80 


17.61 


34 


t- 


" CeUulose, 


i-H 


" Fat, 


4.43 
13.13 


88.60 
262.60 


67.34 
223.21 


76 

85 




'* Protein, (nitrogenous matter). 




Non-nitrogenous extract matter, , . 


78.26 


1565.20 


1471.29 


94 






100.00 


2000.00 


1779.45 







The analysis represents the average of the composition of the corn 
meal, fed during our feeding experiments with pigs, November 1st, 
1884, to 18th of April, 1885, which will be reported in our next bul- 
letin in detail. 



314. 



MILK. 



Average of Analyses of Buttermilk* from November 6th^ 1884 ^ to Feb- 

ruary 5th ^ 1885. 



From Amherst Creamery. 



Water, 
Total solids, 



92.00 per cent. 
8.00' *' «* 



100.00 
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ANALYSIS OF SOLIDS. 



Fat, . 

Protein (nitrogenous matter), 

Ash, 


0.20 per cent. *) 
2.65 " " 
0.60 " '' 


Nutritive 


Non-nitrogenous extract matter, 


4.55 *' '^ 


^ Ratio: 1: 1.9 



8.00 

Average of Analyses of Skim Milk from November 6th, 1884, to Feb- 
ruary 5th, 1885. 

From the Experiment Station Farm. 

Water, 89.78 per cent. 

Total solids, 10.22 '' '* 



100.00 



ANALYSIS OP SOLIDS. 



Fat, 0.33 percent.^ 

Protein (nitrogenous matter) , 3.53 " '' 

Ash, 0.80 '' " 

Non -nitrogenous extract matter, 5.56 " *' 



10.22 



Nutritive 
Ratio: 1 : 1.8 



ANALYSES OF FRUITS. 



The fruits which served for the analysis subsequentl}: reported 

were obtained from one and the same experimental plat. The soil 

consisted of a sandy loam in a fair state of cultivation, and had 
received no special manurial substances for several years. 

315. CURRANTS. 

« Versailles, Cherry, White Grape, 

Specific gravity of juice at 27^ C, 1.049 1.030 

Moisture in fresh fruit, 87.05 88.12 84.82 

Dry matter '' '' 12.95 11.88 15.18 

Ash constituents " '' 0.41 0.46 0.59 

Nitrogen '' " 0.17 

316 • Relative proportion of some essential Ash Constituents of 
Fruits : 
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Concord Qrape. Cttrranta, Blaohberries, 



Potassium oxide, 


62.29 


49.67 


51.42 


Magnesium oxide, 


1.77 


6.49 


5.30 


Calcium oxide. 


15.49 


19.76 


17.22 


Ferric oxide, 


1.96 


1.26 


1.43 


Phosphoric acid. 


18.49 


22.82 


24.63 



100.00 



100.00 



100.00 



As these results may be of interest to fruit cultivators, on account 
of the information they give concerning the special requirements of 
some prominent fruits in soil constituents, they are published here in 
advance. A more detailed record of this work, which is steadily 
progressing, has to be deferred for obvious reasons to the next 
annual report. 



ANALYSIS OF WEEDS. 



317. 



SORREL. 



Q 



(rumex acetosella.) 

The plants for the examination were collected during the month of 
June, when in blossom, . The fresh plant contained in one hundred 
parts : 

Moisture, 87.07 

Dry matter 11.93 

Mineral constituents, 1.11 

(including some earthy matter, 0.158) 

The fresh plant contains no free volatile acid — as acetic acid, etc. 
The strong acid reaction and taste of the juice of the plant is largely, 
if not exclusively, due to the presence of acid combinations of 
oxalic acid with the alkalies, potassa and soda. 

The soluble portion of the ash constituents contains the subsequent 
substances in the following relative proportions : 

Potassium oxide. 
Sodium oxide, 
Calcium oxide. 
Magnesium oxide, 
Ferric oxide, 
Phosphoric acid, 

100.00 



19.85 


per 


cent 


10.79 






47.53 






fe8.99 






2.55 






10.79 







Digitized by VjOOQIC 



The suddeil appearance of this well known plant upon lands which, 
during the preceding season, had been free from the objectionable 
weed, suggested the previously described examination into its chemical 
composition. A more systematic inquiry into the chemical char- 
acter and the habits of many of our weeds cannot fail to give us here 
and there useful information regarding an intelligent coursiB to lessen 
their chances of a luxuriant growth. 

Good agi-icultural authorities in Europe state that this variety of 
sorrel does not grow upon a calcareous soil, but thrives upon a sandy 
soil of a medium state of fertility. They recommend a liberal appli- 
cation of lime or marl as an effective remedy to check its growth. 
Judging from the predominance of lime in the mineral constituents of 
the sorifel, as shown by the above analysis, it seems that the stated 
beneficial actipn of lime and marl, if true, has to be ascribed to their 
modifying influence on the physical and chemical condition of the 
soil, and not to a deficiency of lime as a special plant food. 

The material serving for our analysis grew upon a light sandy soil. 



FERTILIZER ANALYSES. 



I. 


II. 


III. 


Pounds per Mundred, 


63.75 • 


6.6.80 


43.18 


36.25 


33.20 


56.82 


17.30 


8.55 


26.12 


0.75 


1.09 


0.97 



318. . MUCK. 

Three samples of muck sent on for examination from Goshen, Mass. 



Moisture at 100° C, 

Dry matter, 

Ash, 

Nitrogen in organic matter. 

Sample No. I. consisted of a solid, unbroken, turfy mass, with 
but little change in the original vegetable structure. It contained 
some lime, with traces of phosphoric acid as more noteworthy min- 
eral constituents. The nitrogen of the vegetable matter is that of a 
fair quality of its kind, considering the total amount of earthy ma- 
terial present. 

Sample No. II. consisted of a black-brown, somewhat pulverent 
mass, with rootlets here and there interspersed ; it contained more 
lime and phosphoric acid than No. I., but less earthy matter. The 
smaller percentage of mineral matter accounts sufficiently for an in- 
creased amount of nitrogen as compared with No. 1. 

Sample No. III. consisted mainly of a matenal similar to No. II., 
covered largely with a grayish saline mass, of an acid and astringent 
taste. Treated with water at an ordinary temperature a very acid 
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solution was obtained, which contained a liberal amount of free sul- 
phuric acid, besides a considerable quantity of the combination of 
this acid with lime (gypsum), and with oxide of iron (green cop- 
peras) . The presence of these compounds was evidently due to the 
action of air and of moisture on iron pyrites — a combination of 
sulphur and iron — contained in the rocks and the soils through which 
the water percolated which fills the muck-bed. 

Wells located in rocks containing iron pyrites are apt to show a 
similar alteration in their character during the earlier part of the 
spring after a dry summer and autumn, when in consequence of a 
lower level of the water supply a more extensive exposure of adjoin- 
ing rocks have favored the oxidation of both iron and sulphur. This 
change may assume such proportions at times that the water of these 
wells will curdle fresh milk, and produce a more or less inklike 
abstract of green tea. 

A repeated pumping out in most instances removes the cause of 
these reactions. An actual observation in this direction at Amherst 
a few years ago, after several years of dry seasons, furnished a strik- 
ing illustration of the previous statement. 

A muck like No. III. is decidedl}' injurious to vegetation, and 
needs an exceptionally large addition of lime or ashes, and a longer 
exposure to the air tlian the average material of this kind, to prepare 
it for manurial purposes. 

319-32Q. FERTILIZING MATERIALS. 

Sent on from Boston, Mass. 

S19 320 

Pounds per Sundred* 

Moisture at 100° C, 4.10 6.24 

Phosphoric acid, 1.77 0.48 

Potassium oxide, 1.35 0.40 

Niti-ogen, . 1.33 0.57 

Calcium oxide, 11.44 18.84 

Magnesium oxide, 1.36 1.23 

Insoluble matter, 48.35 43.53 * 

The materials are evidently mixtures of refuse from various 
sources, and contain large quantities of insoluble matter. No. 319 
is worth from $7 to $8 per ton, and No. 320 from $2.50 to $3. 

321. REFUSE LIME. 

Sent on for examination from Lowell, Mass. 
Moisture at 100? C, 33.54 per cent. 

Phosphoric acid, 1.62 " 

Magnesium oxide, 8.30 " 

Calcium oxide, 40.57 *' 

Insoluble matter, , 0.40 " 
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The lime consists of a mixture of calcium oxide and carbonate of 
lime, and is equal in pecuniary value to air-slacked lime. 

POTASH SALTS. 

322. Muriate of potash, sent on from Fall River, Mass. 

323* Muriate of potash from H. L. Phelps, Southampton, Mass. 

322 323 

JPounds per JEEundred. 

Moisture at 100° C, 2.00 1.50 

Potassium oxide, 52.00 51.28 

Sodium oxide, 8.04 

Insoluble matter, 2.00 

PLASTER. 

324. Ground Nova Scotia plaster, collected of B. F. Bridges, South 

Deerfield, Mass. Sold at $7.50 per ton. 

325. Onondaga plaster, collected of B. F. Bridges, South Deerfield, 

Mass. Sold at $6.00 per ton. 

324 325 

Pounds per Hundred, 

Moisture at 100° C, * 4.07 8.95 

Calcium oxide, • 33.59 29.80 

Sulphuric acid, 47.23 32.68 

* Insoluble matter, 8.95 

cXnada wood ashes. 

326. Munroe Judson & Stroup, Oswego, N. Y., collected of Ed- 

ward Swan, South Deerfield, Mass. 

327. Munroe Judson & Stroup, Oswego, N. Y., collected of Walter 

Crafts & Son, Whately, Mass. 

328. Sent on for examination from Montague, Mass. 



Moisture at 100° C, 
Calcium oxide, 
Magnesium oxide. 
Potassium oxide, 
Phosphoric acid, 
Insoluble matter. 



326 


327 


328 




16.55 


11.95 


•6.75 


34,42 


39.60 


34.71 


2.52 


2.28 


2.45 


5.36 


6.46 


6.30 


2.06 


1.77 


2.21 


24.10 


10.12 


16.10 



t 
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These samples are of good composition ; the}^ are sold at 25 cents 
per bushel on board of cars. The bushel averages from 45 to 48 
pounds. 

GROUND BONES. 

330. Swift Sure Bone Meal. M. L. Shoemaker & Co., Philadel- 
phia, Pa. Collected of H. L. Phelps, Southampton, Mass. 
Guaranteed composition : ammonia,, 5 to 6 per cent, 
(equivalent to nitrogen, 4 to 5 per cent.) ; bone phosphate, 
45 to 50 per cent. 

331* Bone Meal. Collected of E. T. Sabin, Amherst, Mass. 
No guaranty obtained. 

330 331 

Bounds per Mundred, 

Moisture at 100° C, 3.60 5.00 

Total phosphoric acid, 20.66 22.64 ' 

Soluble " " 

Reverted '* '' 

Insoluble " • " 

Nitrogen, 

Insoluble matter. 

Valuation per 2,000 lbs. : 

332* L. L. Crocker's Hop and Potato Fertilizer, 
riam & Rolph, Fitchburg<, Mass. 

Guaranteed composition : soluble phosphoric acid, 6 to 8 
per cent. ; precipitated phosphoric acid, 2 to 4 per cent. ; 
bone phosphate, 18 to 26 per cent. ; insoluble phosphoiie 
acid, 1 to 2 percent. ; ammonia, 2.5 to 3.5 percent, (equiv- 
alent to nitrogen, 2 to 3 per cent.) ; potassium oxide, 6 to 
8 per cent. , 

333* Adams' Market Bone Fertilizer. Collected of J. B. Ray nor 
& Co., Springfield, Mass. 

Guaranteed composition : total phosphoric acid, 10 to 12 
per cent. ; soluble and available phosphoric acid, 8 to 10 
per cent. ; nitrogen, 3.5 to 4.5 per cent, (equivalent to 
ammonia, 4.25 to 5.25 per cent.) ; potassium oxide, 3 to 4 
per cent.. 

334. Chittenden's Bone Superphosphate ; National Fertilizer Co., 
Bridgeport, Conn. Collected of J. Cushing & Co., Fitch- 
burg, Mass. 

Guaranteed' composition : ammonia, 2 to 3 per cent, 
(equivalent to nitrogen, 1.6 to 2.5 per cent.) ; soluble and 
available phosphoric acid, 7 to 9 per cent. ; total phosphoric 
acid, 9 to 11 per cent. ; bone phosphate, 20 to 24 per cent. ; 
potassium oxide, 2 to 4 per cent. 



2.24 




18.42 




6.25 


3.01 


4.00 




$44.50 


$37.99 


lizer. 


Collected of Mer 
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335. Fertilizer No. 203 ; Dole Fertilizer Co., Boston. Collected of 
Frank Sherman, Foxboro', Mass. 

Guaranteed composition : nitrogen, 3 to 4 per cent, 
(equivalent to ammonia, 3.5 to 4.5 per cent.) ; total phos- 
phoric acid, 10 to 12 per cent. ; available phosphoric acid, 
8 to 10 per cent. ; potassium oxide, 3 to 4 per cent. 

33» 333 334 335 

Pounds per hundred. 

Moisture at 100° C, 12.10 6.55 11.45 8.83 

Total phosphoric acid, , 9.05 10.68 9.29 10.32 

Soluble " '' 5.94 3.39 6.16 2.81 

Reverted " " 2.10 2.74 1.65 2.18 

Insoluble " '' 1.01 4.55 1.48 5.33 

Potassium oxide, 5.06 3.12 3.28 4.06 

Nitrogen, 2.99 4.13 2.51 3.63 

Insoluble matter, 4.50 5.88 



Valuation per 2,000 lbs. : $29.92 $31.65 $26.74 $29.33 

336. The Spear Perfect Fertilizer. Collected of B. Spear & Co., 

Springfield, Mass. 

Guaranteed composition : total phosphoric acid, 3.35 per 
'3ent. ; potassium oxide, 0.65 per cent. ; ammonia, 0.93 per 
cent, (equivalent to nitrogen, 0.77 per cent.). 

337. Baker's A. A. Ammoniafced Bone Phosphate. Collected of 

J. B. Raynor & Co., Springfield, Mass. 

Guaranteed composition : ammonia, 3 to 4 per cent, 
(equivalent to nitrogen, 2.5 to 3.3 per cent.) ; available 
phosphoric acid, 10 to 12 per cent. ; potassium oxide, 2 to 
3 per cent. 

338. Bradley's X L Ammoniated Bone Superphosphate. Collected 

of D. A. Wright, Northampton, Mass. 

Guaranteed composition : nitrogen, 2.5 to 3.25 per cent, 
(equivalent to ammonia, 3 to 4 per cent.) ; soluble phos- 
phoric acid, 7 to 8 per cent. ; reverted phosphoric acid, 2 to 
3 per cent. ; insoluble phosphoric acid, 2 to 3 per cent. ; 
total phosphoric acid, 11 to 14 per cent. ; potassium oxide, 
2 to 3 per cent, (equivalent to potassium sulphate, 3.7 to 
5.55 per cent.). 

339. George W. Miles' I X L Ammoniated Bone Superphosphate. 

Collected of B. F. Bridges, So. Deerfield, Mass. 

Guaranteed composition: ammonia, 2.6 to 4 per cent, 
(equivalent to nitrogen, 2 to 3.3 per cent.) ; available phos- 
phoric acid, 8 to 12 per cent. ; potassium oxide^ 1 to 3 per 
cent. 
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Moisture at 100° C, 
Total phosphoric acid, 
Soluble '' " 

Reverted " " 

loHoluble '' " 

Potassium oxide, 
Nitrogen, 
Insoluble matter. 



11 

336 

20.23 
7.52 
0.32 
6.09 
1.11 
0.40 
0.62 

33.35 



337 338 

JPound8 per Sundred, 



9.78 
11,63 
10.46 
0.83 
0.34 
2.14 
3.60 
1.25 



14.82 
12.55 
8.32 
.2.59 
1.64 
1.85 
3.43 
4.23 



339 ' 

17.70 
12.14 
6.78 
2.53 
2.93 
1,04 
2.17 
5.70 



Valuation per 2,000 lbs. : $ia.79 $35.21 $35.46 $27.28 



340. Prepared Phosphate of Lime ; United States and Canada Co- 
operative Fertilizer Co., Boston. Collected of W. B. Howe, 
Marlboro, Mass. 

Guaranteed composition : moistxire, 12 to 15 per cent. ; 
ammonia, 1.5 to 2.5 per cent, (equivalent to nitrogen, 1.2 
to 2 per cent.) ; available phosphoric acid, 8 to 11 per cent. ; 
potassium sulphate, 4 to 6 per cent, (equivalent to potassium 
oxide, 2.15 to 3.23 per cent.) ; insoluble matter, 2 to 6 per 
cent. 



341. Fertilizer No. 203, of Dole Fertilizer Co., Boston. Collected 
of J. H. Lathrop, Boston. 

Guaranteed composition r nitrogen, 3 to 4 per cent, (equiv- 
alent to ammonia, 3.5 to 4.5 per cent.) ; total phosphoric 
acid, 10 to 12 per cent. ; available phosphoric acid, 8 to 10 
per cent. ; potassium oxide, 3 to 4 per cent. 



342. Soluble Pacific Guano ; Pacific Guano Co., Glidden & Curtis, 
Boston. Collected of E. C. Haskell, So. Deerfield, Mass. 

Guaranteed composition : moisture 15 to 18 per cent. ; 
ammonia, 2.5 to 3.5 per cent, (equivalent to nitrogen, 2 to 
2.9 per cent.) ; potassium oxide, 2 to 3.5 per cent. ; avail- 
able phosphoric acid, 8 to 10 per cent. ; soluble phosphoric 
acid, 6.5 to 8 per cent. ; insoluble phosphoric acid, 2 to 3 per 
cent. ; total phosphoric acid, 12 to 14 per cent. 



343. George W. Miles & Co.'s Fish and Potash. Collected of 
B. F. Bridges, So. Deerfield, Mass. 

Guaranteed composition : ammonia, 3 to 5 per cent, 
(equivalent to nitrogen, 2,5 to 4 per cent.) ; available phos- 
phoric acid, 5 to 8 per cent. ; potassium oxide, 3 to 5 per 
cent, as sulphate. 
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Moisture at 100^ C, 
Total phosphoric acid, 
Soluble 
Reverted " 
Insoluble " 
Potassium oxide, 
Nitrogen, 
Insoluble matter. 



12 

840 

10.63 
12.54 
6.32 
2.13 
4.09 
3.20 
2.05 
6.50 



841 84» 

Pounds per Sundred, 



11.13 
10.83 
2.62 
3.08 
5.13 
3.98 
3.27 
8.60 



14.03 
12.03 
6.90 
1.83 
3.30 
2.04 
2.17 
5.40 



848 

14.45 
10.09 
5.06 
0.96 
4.07 
4.90 
3.09 
4.75 



Valuation per 2,000 lbs. : $30.08 
344. Prepared Phosphate of Lime; 



345. 



346. 



347. 



$28.90 $27.53 $32.13 

United States and Canada 
Cooperative Fertilizer Co., Boston. Collected of J. N. 
Brown, North Brookfield, Mass. 
No guarantee obtained. 
Darling's Animal Fertilizer; collected of W. S. Westcott, 
Amherst, Mass. 

Guaranteed composition : Ammonia, 4 to 8 per cent. 

(equivalent to nitrogen, 3.3 to 6.6 per cent.) ; phosphoric 

acid, 10 to 12 per cent. ; potassium oxide, 4 to 6 per cent. 

Bowker's Fish and Potash; collected of W.. S. Westcott, 

Amherst, Mass. 

Guaranteed composition : Nitrogen, 2.5 to 3.25 per cent, 
(equivalent to ammonia, 3 to 4 per cent.) ; phosphoric acid, 
3 to 4 per cent. ; bone phosphate, 18 to 22 per cent. ; pot- 
assium oxide, 4 to 6 per cent. 
Fertilizing material sent on for examination by Farmers* Club, 
Lanesboro, Mass. 

No guarantee obtained. 



Moisture at 100° C, 
Total phosphoric acid. 
Soluble phosphoric acid. 
Reverted " '' 

Insoluble J' " 

Potassium oxide, 
Nitrogen, 
Insoluble matter. 



844 


34S 


846 


847 




Pounds j9er 


Hundred, 




13.00 ' 


14.50 


8.30 


10.159 


11.02 


11.08 


10.38 


12.06 


5.81 


0.34 


3.08 


6.78 


2.17 


2.36 


2.86 


3.34 


3.04 


8.38 


4.44 


1.94 


5.10 


3.94 


4.98 


0.82 


2.23 


3.30 


2.64 


3.13 


5.00 






4.28 



Valuation per 2000 pounds, $28.72 $26.33 $27.40 $31.06 

C. A. GOESSMANN, Director, 

Amherst, Mass. 

The Bulletin and I. and IL Annual Reports of the Experiment 
Station will he sent^ free of charge^ to all parties interested in its 
work^ on application. Address State Agricultural Experiment Station^ 
Amherst^ Mass, 
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Meteorological Summary for two months ending September 30th, 





AUGUST. 


SEPTEMBER. 


Highest temperature, 


87.0° 


81.0° 


Lowest temperature, 


34.0° 


27.0° 


Mean temperature, 


66.05° 


58.32° 


Mean relative humidity, 


79.5° per cent. 82.3° per cent 


Total rainfa.ll. 


8.31 in. 


0.85 in. 


Prevailing winds. 


Southwesterly. 


Southwesterly. 


No. of days on which .01 


in. of 




rain fell. 


13 


5 


No. of days on which cloudiness 




averaged 8 or more on 


scale 




of 10, 


9 


4 



The rainfall in August was greater than in the corresponding 
month for eighteen years past. September presents the opposite 
extreme for a period of twenty years. A light frost was reported on 
low lands August 27th, and others occurred September 3d, 6th, 11th, 
12th, 21st and 24th, but at the close of this month no serious damage 
had been done, and only slight effects of frost were visible. 
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2 
NOTES ON FEEDING EXPERIMENTS WITH PIGS. 



348, lii Bulletin No. 13 has been described the first of a series of • 
feediug experiments with pigs, which were planned for the purpose of 
studying the comparative feediug value ot skim milk from the farm, ^ 

and of buttermilk from the Amherst Creamery, in' connection with >-- 

corn meal, for the production of pork. Equal measures of skim milk 
aud of creamery buttermilk had been fed with an addition of a cor- 
responding weight of corn meal, in each case. Three ounces of corn 
meal for every quart of each kind of milk consumed formed the basis 
for the compounding of the entire diet of the isix) animals on trial. 
The daily amount of feed required was regulated by the appetite of 
each animal. 

A summary of the results obtained in that connection showed that 
— taking corn meal pound for pound, and skim milk aud creamery 
buttermilk quart for quart — practically the same quantity of dressed 
pork had been obtained in both cases when stating the final weight of 
each lot of animals — three in number — in one sum ; 510 pounds where 
skim milk and meal had been fed, and 514 pounds in the case of but- 
termilk and meal. Counting in each case the particular feed (milk 
and meal) with regard to the amount of dry organic maiter^ which it 
contained, it was noticed that the buttermilk feed had proved — taking 
pound for pound of dry matter of the mixture — the most nutritious 
article ; for 2.4 pounds of dry organic matter contained in the butter- 
milk and corn meal feed, had produced, as mean results, one pound 
of dressed pork, whilst in the case of skim milk and meal, 2.9 pounds 
of dry organic matter had been spent in tne production of one 
pound. 

The lot of animals fed with creamery buttermilk aiid corn meal had 
also returned a larger profit, even at the rates of the cost of each 
constituent of the diet, ruling during the period of feeding — May to 
September, 1884. These results were in so far of special interest as 
the skim milk from the farm was the more concentrated and richer 
article of the two kinds of milk fed, according to special chemical 
analyses made at various times ; the skim milk had contained more 
than 20 per cent, more dry organic matter than the creamery butter- 
milk. This circumstance seemed to indicate a waste of skim milk, 
as compared with the results obtained in case of the former. As the 
skim milk was the most costly article of the feed, a waste of that 
article cannot otherwise but seriously affect the cost of the dressed 
pork obtained by its use. 

In our first experiment — 1884 — the corn meal was charged $28 per 
ton at the mill ; creamery buttermilk, 1.37 cts. per gallon, the contrac- 
tor's price ; and farm skim milk, 2 cents asked for at the farm. Cost 
of feed per pound of dressed pork at these rates amounted in case ol ^ 

the creamery milk feed to 4.6 cts., aud in case of the farm skim milk 
feed to 5.8 cents per pound. 
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As a charge of 2 cents per gallon for skim milk may be considered 
somewhat arbitrary, its commercial value for feeding purposes has 
been based with more propriety, in our subsequent experiments, on 
the amount of solid matter it contains as compared with that of the 
creamery buttermilk, taking the contractor's price of the latter as 
the standard. 

I*ercent€tge of Solids* Cost per Gallon, cts, 

1884, 1885. 1884, 1885, 

Creamery Buttermilk, 7.09 8.00 1.37 1.37 

Farm Skim Milk, " 9.58 10.22 1.78 1.75 

A recalculation of the cost of feed consumed in our^rs^ experiment 
(1884) at the rates adopted in our second experiment (1885), de- 
scribed within these pages, does not alter the financial results of that 
experiment so far as the relative cost of each kind of feed is con- 
cerned. 

Cost of Feed per lb, of Dressed Porh, 
1884, 1885, 

Creamery Buttermilk and Meal, 4.6 cts. 4.20 cts. 

Farm Skim Milk and Meal, b,S cts. ' 4.85 cts. 

The previous short discussion of the first feeding experiment, 
reported in Bulletin No. 13 (also II. Annual Report;, seemed to be 
necessary in the interest of a desirable understanding of the subse- 
quent description of the second feeding experiment, beginning Nov. 
5th, 1884, and ending March 17th, 1885. 

Second Feeding Experiment. — Twelve pigs served in this trial ; all 
were barrows. Six of^them were crosses of Berkshire sow with York- 
shire boar ; their individual weights varied from 38 to 46 lbs. ; the 
remaining six animals were crosses of Chester White sow^ with York- 
shire boar, weighing from 15 to 19 lbs. each. They were arranged 
for the experiment in two lots, — A and B, — each containing three of 
the former and three of the latter breed. The first three numbers in 
each lot are the heavier animals (Berkshire) . 

Lot A (1, 2, 3, 4, 5 and 6,j was fed with Creamery Butterrnilk and 
Coim Meal, at the rate of three ounces of Corn Meal for every quart of 
milk consumed, until the quantity of milk required per day, to meet 
the individual want of each animal, amounted to from twelve to 
thirteen quarts, when the increase* of milk for the daily diet 
ceased. The subsequent still steadily increasing demand for more 
feed was supplied by a gradual increase of corn meal, rising from 
three to four, five, six, and finally to seven and one-half ounces of 
meal for every quart of butter milk. The experiment terminated 
with ninety-two ounces of corn meal to twelve quarts of milk. 

Lot B (7, 8, 9, 10, 11 and 12,) was fed with jSkim Milk from the 
farm, and Corn Meal, at the following rates : Nos. 7, 8 and 9, 
(^Berkshire) received from the 5th of November to the 9th of Decem- 
ber two ounces of meal for every quart of skim milk consumed ; from 
the 9th of December to the 15th of January, four ounces of meal to 
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every quart of milk. The meal was subsequently gradually raised to 
eight ounces per quart of milk. The consumption of milk had reached 
ten quarts per day, when the want of skim milk necessitated (Feb. 
7th) a change in the course of feeding adopted for this lot of pigs. 
Creamery Buttermilk and Meal — six ounces of meal for every quart 
of the latter — were substituted ; at that period seventy-two ounces of 
meal and twelve quarts of milk were fed. The experiment was con- 
tinued in the same manner as Nos. 1, 2 and 3, of Lot A, until the 
17th of March. 

The second half of Lot B i^Nos. 10, 11 and 12,) received from 
November 5th to December 9th two ounces of meal for evei^ quart of 
skim milk consumed ; from the 9th of December to the 14th of 
January, four ounces; from the 14th of January to the 17th of 
February, horn jive to Jive and one-half ounces of meal per quart. At 
this stage of the experiment, when the daily consumption of the milk 
had reached from six to seven quarts^ the increase of milk ceased ; the 
call for additional feed during the remainder of the experiment was 
supplied by a gradual increase of meal until March 25th, when the 
animals were killed. The daily consumption of meal had reached, 
one week before the close of the experiment, one hundred and eight 
ounces, or 6f pounds, in case of every animal of this division of lot 
B, which proved to be the most profitable one of the entire experi- 
ment. 

The tabular statement which follows aims at a more concise pre- 
sentation of numerical relations regarding important points of the en- 
tire experiment, as far as every individual animal, as well as each lot 
is concerned. A summary of results, which closes the detailed sta^te- 
ments, shows that Lot B, on the whole, has given the best returns^ 
with the second division leading. The superior quality of the skim 
milk (Lot B) is rendered quite conspicuous by a saving of three hun- 
dred and sixty gallons of milk, and an increased production of one 
hundred and one pounds of dressed pork, as compared with the use 
of the creamery butter milk, (Lot B,) with practically a correspond- 
ing quantity of corn meal under otherwise corresponding conditions. 

The results of our first experiment were reversed, as might- have 
been expected, by a more judicious distribution of an increased pro- 
portion of meal at the various stages of growth. The cost of the en- 
tire feed consumed b}- Lot A amounted to $51.00 ; and that of Lot 
B to $53.02 ; whilst the cost of feed for the production of one pound 
of dressed pork in Lot A amounted to 5.73 cts., and that of Lot B 
amounted to 5.37 cts. The influence of a severe winter, and thus 
generally a lower temperature, during the second experiment, (Nov. 
to March,) has no doubt exerted a depressing influence on the total 
results, when compared with the results of the first experiment, (May 
to September). 
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No. of Pounds of Dry Matter in feed required to Produce one Pouna 

of Dressed Pork, 



I. 1884. 


II. 1885 


Summer. 


Winter. 


2.4 lbs. 


3.67 lbs 


2.9 lbs. 


3.33 lbs 



Creamery Butter Milk, Feed, 
Skim Milk, Feed, 

Aside from the stated facts, there are some other points of a more 
general character deserving of mention in this connection, which are 
not infrequently underestimated in the feeding of pigs for the market. 

First. — A careful preparation of the feed for young pigs, with re- 
ference to a Jiigher nutritious chu'cicter at the beginning, and to a 
gradually iticreasing bulk for the proper distention of the digestive or- 
gans, to miike them hereafter good eaters. A liberal supply of milk, 
with a gradual increase of meal, beginning with from one to two 
ounces of meal per quart, has served us well. 

Second. — A timely closing up of the fattening process in the interest 
of profits^ for the best returns of the feed are obtained in the earlier 
periods of growth ; in our case, as a rule, profits were doubtful after 
the animal reached a weight of from 180 to 200 pounds. There may 
be exceptions to this observation when the cost of feed is low, and 
the market price of dressed pork very high, a circumstance not often 
happening. 

We sold our dressed pork at 6| cents per pound. 

A good illustration in this direction may be furnished by a detailed 
record of actual results in the case of pigs No. 10, 11 and 12, of 
Lot B, (pigs fed with skim milk and meal.) 



No. 10. I. Feeding Period, 
II. 
III. 
IV. 

No. 11. I. Feeding Period, 
II. 
III. 
IV. 

No. 12. I. Feeding Period, 
II. 
III. 
IV. 



§"s.s 


5.2 


eigbt of 
the close 
g Period, 
ounds. 


. „ o 


^^.Sf^ 


.Sfl^ 


^-a 




(D ^ <» 


a'B 


^ 


O 


48.5 


30.0 


98.5 


50.0 


152.0 


53.5 


209.0 


57.0 


45.5 


28.5 


89.5 


44.0 


138.0 


48.5 


191.0 


53.0 


48.0 


30.0 


97.5 


49.5 


147.5 


50.0 


216.0 


68.5 



r^ 2 O 

o o ^ 
to o^ 

2.T3" 

2.98 
4.90 
6.12 

2.25 
3.38 
4.52 
6.60 

2.13 
3.01 
4.38 
6.10 
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As the difference of live weight and dressed weight in the case here 
under discussion amounts on an average to 18| lbs. per hundred 
weight, and as we sold our dressed pork at 6| cts. per pound, we lost 
money on the feed whenever its cost exceeded 5.49 cts. per pound of 
live weight gained; in other words, in only one case, that of No. 12, 
did we make money during the IV. feeding period of our trial by con- 
verting the feed into live weight. These relations appear most 
striking in feeding periods of equal length, and of about four weeks 
duration. Our younger animals showed, in every case, a larger gain 
in live weight during the first period of feeding than the heavier ones, 
showing the advantages of beginning well at an early stage of growth. 



A. 



BUTTERMILK AND CORN MEAL. 

NUMBER ONE. 
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1884 and i 












Lb. Oz. 


Nov. 6 to Jai 


137.0 


137.1 


1:3.5 


43.5 


144.5 


1 4 


Jan. 27 '^ Fe 


24.5 


.14.9 


1:4. 


144.5 


171.5 


3 14 


Feb. 3 '* Fe 


97.7 


49.7 


1:4,4 


171.5 


205.5 


1 7 


Feb, 27 '* M^ ^ 


89.5 


37.3 


1:4.8 


205.5 


231.0 


1 7 



Total amountof feed consumed from Nov, 5, 1884 to March 17^ 1885. 

399 lbs. Corn Meal, equal to dry matter, 349 lbs. 

1386 qts. Butter Milk, ^' '' '' *' 



Total amount of Dry Matter, 



239 



588 



43.5 


lbs 


231.0 


a 


188.5 


(6 


195.0 


(( 



159.0 '' 



Live weight of animal at beginning of experiment. 

Live weight at time of killing, 

Live weight gained during experiment, 

Dressed weight at time of killing, 

Loss in weight by dressing, 36 lbs., or 16 per cent, 

Dressed weight gained during experiment. 

Cost of feed consumed during the experiment. 

399 lbs. Corn Meal, at $22.50 per ton, $4.49 

346 gals. Butter Milk, at 1.37c. per gal., 4.75 

$9.24 
3.13 lbs. of dry matter fed yielded one pound of live weight ; and 
3.69 lbs. of dry matter yielded one pound of dressed weight. 
Cost of feed for production of 1 lb. of dressed pork, 5.81 cents. 
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A. 



BUTTERMILK AND CORN MEAL. 

NUMBER TWO. 
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1884 and 1885. 












Lb, Oz. 


Nov. 6 to Jan. 27. 





137.0 


137.1 


1:3.5 


•-:46.o 


156.5 


1 5 


Jan. 27 •* Feb. 3. 


5 


24.5 


14.9 


1:4. 


156.5 


171.0 


2 1 


Feb. 3 ** Feb. 27. 





97.7 


49.7 


1:4.4 


171.0 


220.0 


2 1 


Feb. 27 " Mar. 17. . 





89.5 


37.3 
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220.0 


247.0 
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Total amount of feed consumed from Nov. 5, 1884 to March 17, 1885. 
399 lbs.* of Corn Meal, equal to Dry matter, 349 lbs. 
1386 qts. Butter Milk, ^' '' '' " 239 " 

Total amount of Dry Matter, 588 " 

Live weight of animal at beginning of experiment, 46 lbs. 

Live weight at time of killing, 247 " 

Lixe weight gained during experiment, 201 '' 

Dressed weight at time of killing, 204 *' 

Loss in weight by dressing, 48 lbs., or 17.5 per cent. 
Dressed weight gained during experiment, 168 " 

Cost of feed consumed during experiment. 

399 lbs. Corn Meal, at $22.50 per ton, 

346 gals. Butter Milk, at 1.37c. per gal.. 



$4.49 
4.75 

$9.24 



2.93 lbs. of dry matter yielded one pound of live weight ; and 3.54 
lbs. of dry matter yielded one lb. of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 5.56 cents. 

A BUTTERMILK AND CORN MEAL. 

NUMBER THREE. 
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1884 and 1885. 
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216.0 
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Total amount of feed consumed from Nov. 5, 1884 to March 17^ 1885. 
399 lbs. Corn Meal, equal to Dry Matter, 349 lbs. 

1386 qts. Butter Milk, '^ " '* " 239 " 

Total amount of Dry Matter, 588 " 

Live weight of animal at beginning of experiment, 38.0 lbs. 

Live weight at time of killing, 21*8.5 " 

Live weight gained during experiment, 180.5 " 

Dressed weight at time of killing, 218.5 " 

Loss in weight by dressing, 35.5 lbs., or 16.13 per cent. 

Dressed weight gained during experiment, 151.0 *' 

Cost of feed consumed during the experiment. 

399 lbs. of Corn Meal, at $22.50 per ton, $4.49 

346 gals. Butter Milk, at 1.37e. per gal., 4.75 



9 



$9.24 

3.25 lbs. of dry matter fed yielded one ponnd of live weight ; and 
3.9 lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 6.1 cents. 



BUTTERMILK AND CORN MEAL. 

NUMBER FOUR. 



Periods, 


otal amount of 
Meal consumed 
during period, 
(in lbs.) 


otal amount of 
Milk consumed 
during period, 
(in quarts.) 


otal amount of 
dry matter in 
Meal consumed 
during period. 


otal amount of 
dry matter in 
Milk consumed 
during period. 




Weight of animal 
at beginning of 
period. 


Weight of animal 
at end of period. 
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per day during 
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Nov. 5 to Jan. 27. 


96 


490 


84.0 


84.5 


1:3.6 


19.0 
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Jan. 27 " Feb. 25. 


101 


321 


88.0 


55.3 


1: 4 
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135.5 


1 6 


Feb. 25 " Mar. 17. 


88 


228 


76.7 


39.3 


1: 4.4 


135.5 


161.5 


1 5 


Mar. 17 " Mar„26. 


53 


108 


46.2 


18.6 


1:4.8 


161.5 


165.0 


6 



Total amount of feed consumed from Nov. 5, 1884 to March 26, 1885, 
338 lbs. Corn Meal, equal to Dry Matter, 295.0 lbs. 
1147 qts. Butter Milk, '' " " '' 197.7 " 

Total amount of Dry Matter, 
Live weight of animal at beginning of experiment, 
Live weight at time of killing, 
Live weight gained during experiment. 
Dressed weight at time of killing, 
Loss in weight by dressing, 32 lbs., or 19.5 per cent 
Dressed weight gained during experiment, 



t92.7 
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19 lbs 
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146 
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133 
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118 
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Cost of feed consumed duHng the expeHment. 

338 lbs. Com Meal, at $22.50 per ton, $3.80 

287 gals. Butter Milk, at 1.37c. per gal., 3.93 



$7.73 

3.37 lbs. of dry matter yielded^one pound of live weight ; and 
4.17 lbs. of dry matter yielded ofie pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 6.55 cents. 
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BUITERMILK AND CORN MEAL. 

NUMBER FIVE. 



Periods.* 



1884 and 1885. 

Nov. 6 to Jan. 27. 
Jan. 27 " Feb. 25. 
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TbiaZ amount of feed conswnedfrom Nov. 5, i<98^ ^o March 26, 1885. 



338 lbs. Corn Meal, equal to Dry Matter, 
1147 qts. Butter Milk, ^^ '^ '' •' 



295. lbs. 
197.7 '^ 



492.7 '' 



Total amount of Dry Matter, 

Live weight of animal at beginning of experiment, 19.0 lbs. 

Live weight at time of killing, 198.0 '' 

Live weight gained during experiment, 179.0 '• 

Dressed weight^at tinje of killing, 161.5 '' 

Loss^in weight by dressing, 36.5 lbs., or 18.4 per cent. 
Dressed weight gained during experiment, 146.0 '' 

Cost of feed consumed during the experiment. 

338 lbs. Corn Meal, at $22.50 per ton, $3.80 

287 gals. Butter Milk, at 1.37c. per gal., 3.93 

$7.73 

2.75 lbs. of dry matter yielded one pound of live weight; and 3.4 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 5.29 cents. 
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A. 



BUTTERMILK AND CORN MEAL. 

NUMBER SIX. 



Periods. 



to c 



1884 and 1885, 
Nov. 5 to Jan. 27. 
Jan. 27 " Feb. 25. 
Feb. 27 ♦' Mar. 17. 
Mar. 17 " Mar. 26. 
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Total amount of feed consumed from Nov. 5, 1884 to March 26^ 1885. 
338 lbs. Corn Meal, equal to Dry Matter, 295.0 lbs. 
,1147 qts. Butter Milk, " "- " " 197.7 *' 

Total amount of Dry Matter, 492.7 " 

Live weight of animal at beginning of experiment, 15.0 lbs. 
Live weight at time of killing, 198.5 '' 

Live weight gained during experiment, 183.5 " 

Dressed weight at time of kiilliug, 159.5 " 

Loss in weight by dressing, 39 lbs., or 19.6 per cent. 
Dressed weight gained during experiment, ' 147.5 " 

Cost of feed consumed during experiment. 
338 lbs. Corn Meal, at $22.50 per ton, 
287 gals. Butter Milk, at 1.37c. per gal., 



$3.80 
3.93 
$7.73 
2.68 lbs. of dry matter yielded one. pound of live weight ; and 3.34 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for producpn of 1 lb. of dressed pork, 5.24 cents. 
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SKIM MILK AND CORN MEAL. 

NUMBER SEVEN. 
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Periods. 



1884. 
Nov. 5 to Dec. 9. 
1885, 

Dec. 9 " Jan. 27. 
Jan. 27 " Feb. 3. 
Feb. 3 *' Feb. 7. 
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Total amount of feed consumed from Nov. 5, 1884 to March 17., 1885, 

388.5 lbs. Corn Meal, equal to Dry Matter, 339.2 lbs. 
755 qts. Skim Milk, '' ''' " '' 171.2 " 

456 '' Butter Milk, " '' " '' 78.7 '' 



Total amount of Dry Matter, 



589.1 



Live weight at beginning of e^iperiment, 37.0 lbs. 

Live weight at time of killing, 254.0 '' 

Live weight gained during experiment, 217.0 " 

Dressed weight at time of killing, 208.5 •' 

Loss in weiglit by dressing, 45.5 lbs., or 17.8 per cent. 
Dressed weight gained during experiment, 178.0 *' 

Oost of feed consumed during experiment. 

388.5 lbs. Corn Meal, at $22.50 per ton, $4.37 

189 gals. Skim Milk, at 18c. per gal., 3.40 

114 gals. Butter Milk, at 1.37c. per gal., • 1.56 

$9.33 

2.71 lbs. of dry matter yielded one pound of live weight ; and 3.31 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. o€ dressed pork, 5.24 cents. 
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SKIM MILK AND CORN MEAL. 

NUMBER EIGHT. 
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Lb. Oz. 


Nov. 6 to Dec. 9. 


24.5 
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Dec, 9 " Jan. 27. 


121.0 


4^2.0 


105.4 


102.6 


1:4. 


74.0 


152,6 


1 9 


Jan. 27 '• Feb. 3. 


28.0 


70.0 


24.5 


J5.8 


1:3.9 


152.5 


176.0 


3 6 


Feb. 3 " Feb. 7. 


19.0 


36.0 

BMILK. 


16.4 


8.1 


1:4.3 


176.0 


178.0 


8 


Feb. 7 *' Mar. 17. 


196.0 


4^56.0 


171.4 


78.7 


1:4.7 


178.0 


243.0 


1 11 



Total amount of feed consumed from Nov. 5, 1884 to March 17^ 1885. 

388.5 lbs. Corn Meal, eqnal to Dry Matter, 339.2 lbs. 
755 qts. Skim Milk, '' '' " "' 171.2 " 
456 qts. Butter Milk, ^' '' '' '' 78.7 " 



Total amount of Dry Matter, 



589.1 '' 
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Live weight at beginning of experiment, 

Live weight at time of killing, 

Live weight gained during experiment, 

Dressed weight at time of killing, 

Loss in weight by dressing, 38 lbs., or 15.6 per cent. 

Dressed weight gained during experiment, 

Cost of feed consumed during experiment^ 

388.5 lbs. Corn Meal, at $22.50 per ton, 
189 gals. Skim Milk, at 1.8c. per gal., 
114 gals. Butter Milk, at 1.37c. per gal.. 



41.5 
243.0 
201.5 
205.0 

170.0 



$4.37 
3.40 
1.56 



lbs. 



$9.33 



2.9 lbs. of dry matter yielded one pound of live weight; and 3.47 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 5.48 cents. 



B 



SKIM MILK AND CORN MEAL. 

NUMBER NINE. 





Hi 

o a^ 


Otal amount of 
Milk consumed 
during period, 
(in quarts.) 


otal amount of 
dry matter in 
Meal consumed 
during period. 


ount of 
tter in 
nsumed 
eriod. 


o 

1 








Periods. 


otal am 
Meal CO 
during 
(in lbs.) 


otal am 
dry ma 
Milk CO 
during p 


il 


'eight of 
at begin 
period. 


2l 

"1 


Boo 




H 


H. 


H 


H 


ie; 


^ k 


^ 


O 


18S4. 
















i6. Oif. 


Nov. 5 to Dec. 9. 


24,5 


197 


21.5 


44.7 


1:2.7 


40,0 


77.0 


1 1 


1885. 


















Dec. 9 •• Jan. 27. 


121.0 


452 


105.4 


102.6 


1:4 


77.0 


160.5 


1 11 


Jan. 27 " Feb. 3. 


28.0 


70 


24.5 


15 8 


1:3,9 


160.5 


171.0 


1 8 


Feb. 3 " Feb. 7. 


19.0 


36 
b'milk 


16.4 


8.1 


1:4,3 


171.0 


179.5 


2 2 


Feb. 7 ♦' Mar. 17. 


196.0 


1 456 


171.4 


78.7 


1:4.7 


179.5 


249.0 


1 13 



Total amount of feed consumed from Nov. 5, 1884 to March 17 ^ 1885. 

388.5 lbs. Corn Meal, equal to Dry Matter, 339.2 lbs. 
755 qts. Skim Milk, '' '• '' •' 171.2 '' 

456 qts. Butter Milk, " '' " '' 78.7 " 



Total amount of Dry Matter, 589.1 '' 

Live weight at beginning of experiment, 40.0 lbs. 

Live weight at time of killing, ' 249.0 '' 

Live weight gained during experiment, 209.0 " 

Dressed weight at time of killing, 209.0 " 
Loss in weight by dressing, 40 lbs., or 16 per cent. 

Dressed weight gained during experiment, 174.5 '' 



t 
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Oost of feed consumed during expenment. 

385.5 lbs. Corn Meal, at $22.50 per ton, 
189 gals. Skim Milk, at 1.8c. per gal., 
114 gals. Butter Milk, at 1.37e. per gal., 



$4.37 
3.40 
1.56 



$9.33 



2.81 lbs. of dry matter yielded one pound of live w^eight; and 3.37 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 5.35 cents. 



B 



SKIM MILK AND CORN MEAL. 

NUMBER TEN. 









nt of 
er in 
umed 
iod. 


nt of 
er in 
umed 
iod. 


o 


B^ 
^.2 


M 




Periods. 


otal amou 
Meal cons 
during p 
(in lbs.) 


otal amou 
Milk cons 
during p 
(in quarts 


otal amou 
dry matt 
Meal cons 
during pei 


otal amou 
dry matt 
Milk cons 
during pel 


to 

Is 


111 


03 p, 


B^^ 
B'^o 




H 


H 


H 


H 


5z; 


^ 


O ; 


1884. 
















X&. Oz. 


Nov. 5 to Dec. 9. 


13.6 


109 


11.9 


24.7 


1:2.7 


18.5 


48.5 


14 


1885, 


















Dec. 9 '* Jan. 15, 


51.0 


204 


44.5 


46.3 


1:3.1 


48.5 


98.5 


1 6 


Jan. 15 " Feb. 17. 


88.0 


266 


76.6 


60.3 


1:3.9 


98.5 


152.0 


1 10 


Feb. 17 " Mar. 25. 


209.0 


252 


182.5 


57.2 


1:5. 


152.0 


209.0 


1 9 



Total amount of feed consumed from Nov. 5, 1884 to March 25, 1885. 

361.5 lbs. Corn Meal, equal to Dry Matter, 315.5 lbs. 
831 qts. Skim Milk, '' '' '^ " 188.5 '^ 



504.0 



Total amount of Dry Matter, 

Live weight at beginning of experiment, 

Live weight at time of killing. 

Live weight gained during experiment. 

Dressed weight at time of killing, 

Loss in weight by dressing, 40.5 lbs., or 19.4 per cent 

Dressed weight gained during experiment, 

Cost of feed consumed during experiment. 

361.5 lbs. Corn Meal, at $22.50 per ton, 
208 gals. Skim Milk, at 1.8c. per gal., 



18.5 lbs. 
209.0 " 
190.5 " 
168.5 ' '' 

154.0 '' 



$4.07 
3.74 



$7.81 

2.64 lbs. of dry matter yielded one pound of live weight; and 3.27 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 5.07 cents. 
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B. 



SKIM MILK AND CORN MEAL. 

NUMBER ELEVEN. 



Periods. 


otal amount of 
Meal consumed 
during perio4, 
(in lbs ) 


otal amount of 
Milk consumed 
during period, 
(in quarts.) 


otal amount of 
dry matter in 
Meal consumed 
during period. 


otal amount of 
dry matter in 
Milk consumed 
during period. 


o 
o 

h 

1 


%■> a 

m 


ll 

Si 

to® 

2^ 






H 


H 


H 


H 


^ 


^ 


O 


1884. 
















i6. Oz, 


Nov. 6 to Dec. 9. 


13.6 


109 


11.9 


24.7 


1:2.7 


17.0 


46.5 


13 


188S. 


















Dec. 9 *' Jan. 16. 


61.0 


204 


44.5 


46.3 


1:3.1 


45.5 


89.6 


1 3 


Jan. 15 " Feb, 17. 


88.0 


266 


76.6 


60.3 


1:3.9 


89.5 


138.0 


1 7 


Feb. 17 " Mar. 26. 


209.0 


252 


182 6 


27.2 


1:5. 


138.0 


191.0 


1 8 



• 



Total amount of feed consumed from Nov. 5, 1884 to March 25 y 1885. 



361.5 lbs. Corn Meal, equal to Dry Matter, 315.5 lbs. 
831 qts. Skim Milk, " " " '' 188.5 '' 



Total amount of Dry Matter, 



504.0 '' 



Live weight at beginning of experiment, 17.0 lbs. 

Live weight at time of killing, 191.0 " 

Live weight gained during experiment, 174.0 " 

Dressed weight at time of killing, 158.5 " 

Loss in weight by dressing, 32.5 lbs., or 17 per cent. 
Dressed weight gained during experiment, 144.5 '" . 



Cost of feed consumed during experiment, 

361.5 lbs. Corn Meal, at $22.50 per ton, $4.07 

208 gals. Skim Milk, at 1.8c, per gal., 3.74 

$7.81 

2.89 lbs. of dry matter yielded one pound of live weight; and 3.48 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 5.4 cents. 
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SKIM MILK AND CORN MEAL. 

NUMBER TWELVE. 



• 


's^^- 


^1^^- 


o.S^ . 


'S.S?. 
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■3'S 


1^. 


Sg' 




lis 


ount 
nsum 
perio 
Is. 


otal amount 
dry matter 
Meal con sum 
during period 
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§1 






Periods. 


otal am 
Meal CO 
during 
(in Ibs.^^ 
otal am 
Milk CO 
during 
(in quai 


Otal am 
dry ma 
Milk CO 
during I 


il 


III 


1^ 






H 'H 


H 


H 


?5 


^ 


o 


1884. 
















X6. Q«. 


Nov. 5 to Dec. 9. 


13.5 


109- 


11.9 


24.7 


1:2.7 


18.0 


48.0 


14 


1885, 


















Dec. 9 *' Jan. 15. 


51,0 


204 


44.5 


46 3 


1:3.1 


48.0 


97.5 


1 5 


Jan. 15 '• Feb. 17. 


88.0 


266 


76.6 


60.3 


1:3.9 


97.6 


147.5 


1 8 


Feb. 17 '* Mar. 25. 


209.0 


252 


182.5 


57.2 


1:6 


147.5 


216.0 


1 14 



Total amount of feed consumed from Nov. 5, 1884 to March 25, 1885. 
361.5 lbs. Corn Meal, equal to Dry Matter, 315.5 lbs. 
831 qts. Skim Milk, ^' " '' '' 188.5 " 



Total amount of Dry Matter, 504.0 '' 

Live weight at beginning of experiment,. 18.0 

Live weight at time of killing, 216.0 

Live weight gained during experiment, 198.0 

Dressed weight at time of killing, 173.0 

Loss in weight by dressing, 43 lbs., or 19.88 per cent 
Dressed weight gained during experiment, 

Cost of feed consumed during experiment. 

361.5 lbs. Corn Meal, at $22.50 per ton, 

208 gals. Skim Milk, at 1.8e. per gal.. 



lbs. 



169.5 " 

$4.07 
3.74 



$7.81 
2.55 lbs. of dry matter yielded one pound of live weight ; and 2.97 
lbs. of dry matter yielded one pound of dressed weight. 

Cost of feed for production of 1 lb. of dressed pork, 4.61 cents. 

SUMMARY OF RESULTS OF EXPERIMENTS. 
A. Pigs fed with Buttermilk and Corn Meal. 





Com Meal, 


Buttermilk, 


Live Weight, 


I>re8*diW'ht 


Coat per 




in lbs. 


in gallons. 


gained during 


gained dur'g 


pound of 








Experintent, 


Experiment, 


'Dressed 
Boxh,ct8, 


I. 


399. 


346. 


188.5 


159.0 


5.81 


II. 


399. 


346. 


201.0 


168.0 


5.56 


III. 


399. 


346. 


180.5 


151.0 


6.10 


IV. 


338. 


287. 


146.0 


118.0 


6.55 


V. 


338. 


287. 


179.0 


146.0 


5.29 


VI. 


338. 


28T. 


183.5 


147.6 


5.24 



2211. 



1899 



1078.5 



889.5 
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Pigs fed with Skim Milk and Com Meal. 





ComMe€a 


Skitn MUh 


Xive Weight 


nreB'd W'ht 


Cost per 




inlbB, 


in gallons. 


gained during 


gained during 


pound of 








Experiment, 




I>re»Bed 
Pork, cts. 


VII. 


388.6 


308. 


217.0 


178.0 


5.24 


VIII. 


388.6 


303. 


201.5 


170.6 


5.48 


IX. 


888.6 


303. 


209.0 


174.5 


5.35 


X. 


361.6 


208. 


190.5 


154.0 


6.07 


XI. 


361.5 


208. 


174.0 


144.5 


'5.40 


XII. 


361.6 


208. 


198.0 


169.6 


4.61 



2250.0 



1533. 



1190.0 



990.5 



Total Cost of Feed Consumed during the Experiment. 



2,211 lbs. Corn Meal, 
1,899 gallons Buttermilk, 


$24.98 
26.02 


2,250 lbs. Com Meal, 
1,533 gallons Skim Milk, 


$51.00 

$25.42 
27.60 



A. 



B. 

1,533 gallons Skim Milk, 

$53.02 

Cost of Feed per Pound of Dressed Pork. 

A, Buttermilk and Meal, 5.73 cts. 

B. Skim Milk and Meal, 5.35 cts. 
The pound of dressed pork was sold at 6| cts. per pound. 



The analyses of Buttermilk from the Creamery, as well as of the 
Skim Milk from the farm, have been published in Bulletin No. 17. 

The Buttermilk contained 8 per cent, of solids ; one quart of it 
weighed 34.5 ounces, and contained 2.76 ounces of dry matter ; one 
gallon contained 11.04 ounces of solids. The Skim Milk contained 
10.22 per cent of solids ; one quart of it weighed 35.5 ounces, and 
contained 3.63 ounces of solids ; one gallon contained 14.52 ounces of 
dry organic matter. 



• 
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FODDER ANALYSES. 



349. 



CORN MEAL. 



O 



The subsequent analysis represents the average of the composition of 
the corn meal fed during the previously described feeding ex- 
periments with pigs. 
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Moisture at 100° C, 


12.62 


. 252.40 








Dry Matter, 


87.38 


1747.60 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 










s 


Crude Ash, 


1.56 


31.20 








" Cellulose, 


2.66 


53.20 


18.09 


34 




»' Fat, 


4.27 


85.40 


64.90 


76 




*' Protein, (nitrogenous matter). 


11.43 


228.60 


194.31 


85 




Non-nitrogenous extract matter, . . 


80.08 


1601.60 


1505.50 


94 






100.00 


2000.00 


1782.80 







350. HAY OF OATS. 

The crop was cut with the seeds in the milk, July 9th, 1885. 



Moisture at 100° C, 

Dry Matter, 

ANALYSIS OF DRY MATTER. 

Crude Ash, . , , 

" Cellulose, 

" Fat, 

" Protein, (nitrogenous matter). 

Non-nitrogenous extract matter, , 
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9.55 


191.00 








90.45 


1809.00 








100.00 


2000.00 
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6.08 


121.60 






^ 


34.32 


686.40 








2.69 


53.80 


24.75 


46 




10.89 


217.80 


124.15 


57 




46.02 


920.40 


920.40 


100 




100.00 


2000.00 


1079.80 
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Some of the green crop was used in a feeding experiment with 
milch cows, previous to the time of cutting for hay. 

351. HAY OF BARLEY. 

The barley was cut July 9th, 1885, while the seeds were in the milk. 





\ ^ 1 


'■S " 








w « 










a 5 


© 00 


s g 






0) fi 


q o 


2 a 


^1 


.2 




bo O 






t; .-a 


"S 




^5 


00 p* 


« s 


"S s 


(^ 




C « 


t: •« 


6© ^ 


O fl 






§ a 


(3 O 

2 el 


5^ 


« 8 


SJ 




a S 
0.0 




n 
^ o 




1 






o 


Ph 


^ 2 




Moisture at lOO** C, 


10.25 


205.00 








Dry Matter, 


89.75 


1795.00 














100.00 


2000.00 




ANALYSIS OF DRY MATTER. 










»o 


Crude Ash, , 


4.95 
29.12 


99.00 
582.40 








" Cellulose, 




" Fat 


2.76 


55.20 


25.39 


46 




** Frotein, (nitrogenous matter), 


10.20 


205.20 


116.96 


57 




Nou-nitrogenous extract matter, . . 


52.91 


1058,20 


1058.20 


100 




' 


100.00 2000.00 


1200.55 







Part of the crop was fed green in connection witli a feeding experi- 
ment with milch cows, which will be described at a later date. 



FERTILIZER ANALYSES. 



352. 



DARLING'S ANIMAL FERTILIZER. 

(Collected of W. S. Westcott, Amherst, Mass.) 
Guaranteed composition : Ammonia, 4 to 6 per cent, (equivalent 
to nitrogen 3| to 5 per cent.) ; phosphoric acid, 10 to 12 per cent. ; 
potassium oxide, 4 to 6 per cent. 

Per Cent, 

14.93 



Moisture at 100° C, 
Total phosphoric acid. 
Soluble '^ . 
Reverted " 
Insoluble, " '' 

Potassium oxide. 
Nitrogen, 
Insoluble matter. 



10.52 
0.20 
4.40 
5.92 
4.91 
4.36 
1.66 



Valuation per 2000 lbs., 132.01 

Correction. — The above results represent the composition of the 
article No. 345, reported in the previous Bulletin. By some over- 
sight a wrong analysis was published on that occasion. 



• 



Digitized by VjOOQIC 



^^T^' 



19 

353. MURIAPE OF POTASH. 

Sent on for examination by Bolton Farmers and Mechanics 
Association, Bolton, Mass. 

1^1 Moisture at 100° C, 0.63 per cent. 

*^ Potassium Oxide, 51.33 '' 



Valuation per ton at current rates, $43.63 

354. DISSOLVED BONEBLACK. 

Sent on for examination by Bolton Farmers and Mechanics 
Association, Bolton, Mass. 



355. 



Moisture at 100° C, 


10.05 


Total Phosphoric Acid, 


17.56 


Soluble, " '' 


16.84 


Reverted, '' ' " 


J0.44 


Insoluble, '' " 


0.28 


Insoluble Matter^ 


1.08 


Valuation at current rates,, per ton, 


$31.24 


DRIED BLOOD. 





7.65 


per cent 


8.10 


(( 


6.23 


a 


1.08 


fck 



<^ 



Sent on for examination by Bolton Farmers and Mechanics 
Association, Bolton, Mass. 

Moisture at 100"^ C, 
Nitrogen, 
Phosphoric Acid, 
Insoluble Matter, 

Valuation at current rates, per ton, $36.64 



356. NITRATE OF SODA. 

Sent ou| for examination by Bolton Farmers and Mechanics 
Association, Bolton, Mass. 

Moisture at 100^ C, 0.85 per cent. 

Nitrogen, 16.26 " 



Valuation at current rates, per ton, $58.54 
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S57. AMMONIUM SULPHATE. 

Sent on for examination by Bolton Farmers and Mechanics 
Association, Bolton, Mass. 

Moisture at 100^ C, 0.25 

Nitrogen, 21.28 

Valuation at current rates, per ton, $76.60 

358. CANADA ASHES. 

1. Collected of Wm. H. Earle & Co., Worcester, Mass. 

2. Munroe, Judson & Stroup ; collected of Albert Montague, 

South Deerfield, Mass. 

3. Munroe, Judson & Stroup ; collected of E. M. Rouche, South 

Deerfield, Mass. 

1. 2. 3. 

Pounds per Hundred. 

Moisture at 100^ C, 3.30 11.25 13.33 

Total phosphoric acid, 2.30 1.09 • 1.28 

Potassium oxide, 8.51 6.36 5.91 

Calcium oxide, 37.49 37.62 89.21 

Magnesium oxide, 3.93 7.47 5.11 

Insoluble matter, 11.60 6.37 9.36 

Sample 1 sold at $14.25 per ton ; counting 45 lbs. the weight of 
a bushel, at 33 cents per bushel. Samples 2 and 3 sold at 25 cents 
per bushel of from 45 to 48 lbs. each. 

C. A. GOESSMANN, Director, 

Amherst, Mass. 

The Bulletin and I^. and II. Annual Reports of the Experiment 
Station will he sent., free of charge., to all parties interested in its 
work^ on application. Address State Agricultural Experiment Station, 
Amherst, Mass. 
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AGRIOUITURAI 
IIBRARY, 

UNIVERSITY 
CALIFORNIA. 

massa'6H0setts state 

AGRldULTDRAL EXPERIMENT STATION, 

BXJI--3LiHlTI3Sr No. 1©. 

APRIL, 1S86. 



The publication of Bulletins for the present year begins with this 
number. Copies will be sent to all pa,^*tie8 already on our distributing 
list — without awaiting a special notice. Provisions are made to meet 
new applications. The supply of Bulletins No. 1 to 15, and of the 
second annual report is exhauBted, while of Bulletins Nos. 16, 17 
and 18, and of the first annual report there are still a limited num- 
ber on hand for distribution. 

Anaugements are rpadie to attend to the examination of ojbjects of 
general interest • to the farming comipunitj, to the full extent of 
existing resources. Requests for analyses of substances — as fodder 
articles, fertilizers, etc. — coming through officers of agricultural 
societies and farmers' clubs within the state, will receive hereafter, 
as in the past, first attention, and ifl the order that the applications 
arrive at the office of the Station. The results will be returned with- 
out a charge for the services rendered. Application of private parties 
for analyses of substances, free of charge, will receive a careful con- 
sideration, whenever the results promise to be of a more general 
interest. For obvious reasons no work can be carried on at the 
Station, of which the results are not at the disposal of the managers 
for publication, if deemed advisable in the interest of the citizens of 
the state. 

All parcels and communications sent on to "The Experiment 
Station" must have express and postal charges prepaid, to receive 
attention. 
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Meteorological Summary for three months ending March 31^ 1886, 

JANUARY. FEBRUARY. MARCH. 

56.0° 52.0° 61.0° 

—22.0° —11.0° —1.0° 

21.9° 23.1° 

5.39 in. 3.94 in. 

11.5 in. 3.0 in. 

Northerly. Northwesterly. 



33.5° 

3.31 in. 

8.5 in. 
Northwesterly. 



Highest temperature, 
Lowest temperature, 
Mean temperature, 
Total Precipitation, 
Total snow fall. 
Prevailing winds. 
No. of days on which cloudi- 
ness averaged 8 or more 

on scale of 10, 11 6 11 ' 

No. of days on which .01 inch 
or more of rain or melt- 
ed snow fell, 8 8 7 * 
The temperatures of the given months were close to the averages 
of previous years but the range was unusually great. The precipi- 
tation for January was above the average, but the snow fall has been 
light. At the close of the period the ground is without snow and in 
many places free of frost : a condition in advance of average years. 



VALUATION OF FERTILIZERS 



-AND- 



ANALYSES OF FERTILIZERS. 

The valuation of a fertilizer is based on the average trade value of 
the fertilizing elements specified by analysis. The money value of 
the higher grades of agricultural chemicals and of the higher priced 
compound fertilizers, depends in the majority of cases on the amount 
and the particular form of two or three essential articles of plant food^ 
i. e., phosphoric acid, nitrogen and potash, which they contain. The 
valuation which usually accompanies the analyses of these goods 
shall inform the consumer, as far as practicable, regarding the cash- 
retail price at which the several specified essential elements of plant 
food, in an efficient form, have been offered of late for sale, in our 
large markets. 
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The market value of low priced materials used for manurial pur- 
poses, as salt, ashes, various kinds of lime, barnyard manure, factory 
refuse and waste materials of different description, does, quite fre- 
quently, not stand in a close relation to their chemical composition. 
Their cost varies in different localities. Local facilities for cheap 
transportation and more or less advantageous mechanical conditidn 
for a speedy action, exert, as a rule, a decided influence on their 
selling- price. 

The wholesale market price of manurial substances is liable* to 
serious fluctations ; for suppl}' and demand exert here, as well as in 
other branches of commercial industry, a controlling influence on their 
temporary money value. As farmers have only in excepfional in- 
stances, a desirable chance to inform themselves regarding the con- 
ditions which control the market price, the assistance rendered in 
this direction, by Agricultural chemists charged with the examination 
of commercial fertilizers, cannot otherwise but benefit, ultimately 
both farmers and manufacturers. 

The market reports of centres of trade in New England, New 
York and New Jersey, aside from consultations with leading manu- 
facturers of fertilizers furnish us the necessary information regard- 
ing the* current trade value of fertilizing ingredients. The subse- 
quent statement of cash-values in the retail trade is obtained by tak- 
ing the average of the wholesale quotations in New York and Boston, 
during the six months preceding March 1, 1886, and increasing them 
by 20 per cent., to cover expenses for sales, credits, etc. 

These trade values, except those for phosphoric acid, soluble in 
ammonium-citrate, were agreed upon by4he Experiment Stations of 
Massachusetts, Connecticut and New Jersey for use in their several 
states for the present season. • 



TRADE VALUES OF FERTILIZING INGREDIENTS IN 
RAW MATERIALS AND CHEMICALS. 

CentB per Pound, 
1886, 

Nitrogen in Ammonia salts, 18^ 

'* " Nitrates, 18| 

" " Dried and fine ground fish, 17 

Organic nitrogen in guano and fine ground blood and meat, 17 
Organic nitrogen in cotton seed, linseed meal, and in castor 

pomace, 17 
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Organic nitrogen in fine ground bone, 17 

'* " " medium bone, 15 

"* '' in medium bone, 13 

'* " in coarse medium bone, 11 

" " in coarse bone, horn shavings, hair and 

fish scraps, 9 

Phosphoric acid soluble in water, 8 

*' . " '* ammonia citrate,* 7^ 

'' " insoluble, in dr}^ fine ground fish, and in 

fine bone, 7 

Phosphoric acid insoluble in fine medium bone, 6 

'' " *' in medium bone, 5 

'' " '' in coarse medium bone, 4 

" '' '* in coarse bone, 3 

*' " " in fine ground rock phosphate, 2 

Potash as high grade sulphate, 5 J 

" " Kainite, 4| 

'' " Muriate, 4 J 

The above trade values are the figures* at which on March 1st, the 
respective ingredients could be bought at retail for cash per pound in 
our leading markets in the raw materials^ which are the regular 
source of supply. 

They also correspond to the average wholesale prices for the six 
months ending March 1st, plus 20 per cent, in case of gSods for 
which we have wholesale quotations. The calculated values obtained 
by the use of the above figures will be found to agree fairly with 
the reasonable retail price in case of standard raw materials such as : 
Sulphate of Ammonia, Dry Ground Fish, 

Nitrate of Soda, Castor Pomace, 

Muriate of JPotash, Cotton Seed, 

Sulphate of Potash, Bone, 

Dried Blood, Azotin, 

Plain Superphosphates. 



TRADE VALUES IN SUPERPHOSPHATES, SPECIAL 

MANURES AND MIXED FERTILIZERS OF 

HIGH GRADE. 

The organic nitrogen in these classes of goods will be valued at 
the highest figure laid down in the Trade Values of Fertilizing Ingre- 
dients in Raw Materials, namely seventeen cents per pound, it being 

♦Dissolved from two grams of Phosphate unground, by 100 C. C. neutral 
solution of ammonium citrate, sp. gr. 1.09 in 30 minutes at 66 deg. C, w^th 
agitation once in five minutes; commonly called '* reverted" or **backgone " 
phosphoric acid. 
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assumed that the organic nitrogen is derived from the best sources, 
viz. : bone, blood, animal matter, or other equally good forms and 
not from leather, shoddy, hair or any low-priced inferior form of 
vegetable matter, unless the contrary is ascertained. 

Insoluble Phosphoric acid will be valued at 3 cents, it being 
assumed, unless found otherwise, that it is from bone or similar 
source and not from rock phosphate. In this latter form the insol- 
uble phosphoric acid is worth but 2 cents per pound. Potash is 
rated at 4 J cents, if suflScient chlorine is present in the fertilizer to 
combine with it to make muriate. If there is more Potash present 
than will combine with the chlorine, then this excess of Potash will 
be counted as sulphate. To introduce large quantities of chlorides, 
common salt, etc., into fertilizer, claiming sulphate of potash as a 
constituent, is a practice, which in our present state of information 
will be considered of doubtful merit. The use of the highest trade 
values is but justice to these articles in which the costliest materials 
are expected to be used. 

In most cases the valuation of the ingredients in Superphosphates 
and Specials falls below the retail price of these goods. The differ- 
ence between the two figures, represents the manufacturei-'s charges 
for converting raw materials into manufactured articles. These 
charges are for grinding and mixing, bagging or barreling, storage 
and transportation, commission to agents and dealers, long credits, 
interest on investment, bad debts, and finally profits. 

The prices stated in these bulletins in connection with analyses of 
commercial fertilizers refer to their cost per ton of 2,000 pounds, on 
board of car or boat near the factory, or place for general distribu- 
tion. To obtain the Valuation of a Fertilizer (i. e. the money- worth 
of its fertilizing ingredients) , we multiply the pounds per ton of 
Nitrogen, etc., by the trade-value per pound. We thus get the values 
per ton of the several ingredients, and adding them together we 
obtain the total valuation per ton. 

The mechanical condition of any fertilizing material, simple or 
compound, deserves the most serious consideration of farmers, when 
articles of a similar chemical character are offered for their choice. 
The degree of pulverization controls, almost without exception, under 
similar conditions, the rate of solubility, and the more or less rapid 
diffusion of the different articles of plant-food throughout the soil. 

The state of moisture exert^ a no Iqss important influence on the 
pecuniary value, in case of one and the same kind of substance. 



Digitized by VjOOQ IC 



Two samples of fish fertilizer, although eqiiall}' pur^, may differ 
from 50 to 100 per cent, in commercial value, on account of mere 
difference in moisture. 

Crude stock for the manufacture of fertilizers, and refuse material 
of various descriptions, sent to the Station for examination, are 
valued with reference to the market prices of their principal constit- 
uents, taking into consideration at the same time their general fitness 
for speedy action. 

A large percentage of commercial fertilizing material consists of 
refuse matter from various industries. The composition of these 
substances depends on the mode of manufacture carried on. The 
rapid progress in our manufacturing industry is liable to affect at any 
time, more or less seriously, the composition gf the refuse. A con- 
stant inquiry into the character of the agricultural chemicals^ and of 
commercial manurial refuse substances offered for sale, cannot fail to 
secure confidence in their composition, and to diminish financial dis- 
appointment in consequence of their application. This work is 
carried on for the purpose of aiding the farming community in a 
clear and intelligent appreciation of the substances for manurial 
purposes. 

Consumers of commercial manurial substances do well to buy when- 
ever practicable, on a guaranty of composition with reference to their 
essential constituents ; and to see to it that the bill of sale recognizes 
that point of the bargain. Any mistake or misunderstanding in the 
transaction may be readily adjusted, in that case, between the con- 
tending parties. The responsibility of the dealer ends with furnishing 
an article, corresponding in its composition with the lowest stated 
quantity, of each specified essential constituent. 



359. 



CANADA WOOD ASHES. 



I and II sent on from Concord, Mass. 

Ill and IV sent on from South Deerfield, Mass. 





2. 


11. 

Bounds per 


III, 

hundred. 


XF. 


Moisture at 100° C, 


17.00 


18.15 


4.90 


2.48 


Potassium oxide, 


4.28 


4.80 


7.42 


6.53 


Calcium oxide. 


31.31 


30.69 


42.10 


42.98 


Magnesium oxide, 


2.36 


3.71 


3.55 


3.66 


Phosphoric acid. 


3.34 


3.26 


2.00 


1.44 


Insoluble matter. 


15.50 


17.35 


7.12 


4.87 
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These samples represent the extremes of composition noticed in 
our section of the state. The use of Canada ashes has of late stead- 
ily increased, and the cost gradually declined to 24 to 25 cents per 
- \ bushel, of forty-five to fifty pounds. These are prices by the carload 

at Amherst and in its vicinity. 

360. ' ASH OF COTTON SEED HULLS. 
Sent on for examination from Northampton, Mass. 

l^er Cent, 

Moisture at 100° C, ^2.30 

Calcium oxide, 11.63 

Magnesium oxide, 15.24 

Phosphoric acid, (at 6 cts. per pound), 13.67 

Potassium oxide, . (at 5| cts. per pound), 30.82 

Insoluble matter, "^ ' 21.65 

Valuation per 2000 lbs., $50.30. 
The percentage of potassa found in the above sample is exception- 
ally high ; the same may be said of the phosphoric acid. On previous 
occasions potassium oxide was noticed, in this brand of ashes, as low 
as 23.72 per cent., and the phosphoric acid, 7.88 per cent. From 
detailed investigations of the cotton plant by Prof. H. C. White of 
Georgia, "On the Complete Analysis of the Cotton Plant," 1874, we 
have learned the general character of the ash constituents of the 
various parts of the cotton plant. 

Judging from his analytical statements it becomes apparent that 
ashes of the cotton plant sold in our section of the country do not 
represent the mineral constituents of any particular part of the plant, 
but are obtained from a mixture of different parts, in varying propor- 
tions. Taking this feature of their origin into consideration, it 
becomes most advisable to buy these valuable ashes only on guaranty 
of compositi9n. 

361. GROUND BONE. 
Sent on for examination from Concord, Mass. 

Per Cent, 

Moisture at 100^ C, 4.78 

Total phosphoric acid, 29.83 

Reverted, '^ " 9.22 

Insoluble "• '* 20.61 

Nitrogen, 2.03 

Insoluble matter, . 0.30 

Valuation per 200a lbs.*, $34.79. 
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« 
As the principal part of the article was of a coarse medium quality, 
insoluble phosphoric acid has been valued four cents per pound and 
nitrogen eleven cents. * 

362. * BONEBLACE WASTE. 

Sent on for examination. 

Ber Cent, 

Moisture at 100° C, 10.65 

TotaJ jphosphoric acid, 29.64 

Insoluble matter, .2.80 

Valuation per 2000 lbs., $23.71. 

This article is best used in the form of a superphosphate, commonly 
called, dissolved boneblack. 

363. FISH WASTE. 

Sent on for examination from Boston, Mass. 

Ber Cent. 

Moisture at 100° C, 71.11 

Nitrogen, 2.21 

Phosphoric acid, 0.60 

Fat, ^ • 0.45 

Valuation per 2000 lbs., $4.58 

The article consisted of coarse pieces of fish, and its valuation is 
based for that reason on the rates of cost adopted for coarse fish- 
scraps : nine cents per pound of nitrogen and five cents per pound of 
phosphoric acid. 

364. FISH AND POTASH. 

Sent on for examination. 

Ber Cent. 

Moisture at 100° C, 23.58 

Total phosphoric acid, 6.26 

Soluble " " . ' 3.58 

Reverted '' " 1.33 

Insoluble '' '' 1.35 

Potassium oxide, 3.24 

Nitrogen, 3.07 

Insoluble matter, 1.90 

Valuation per 2000 lbs., $22.00. 
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FLAMINGO GUANO. 



Sent on for examination from Worcester, 


Mass. 








Per Cent 


Moisture at 100^ C 


• 1 




17.20 


Total phosphoric 


acid, 




16.16 


Soluble '' 


(( 




0.48 


Reverted " 


(( 




5.22 


Insoluble " 


(( 




10.46 


Potassium oxide, 






0.31 


Nitrogen, 






0.80 


Insoluble matter, 






*2.95 


Valuation 


per 2000 lbs.. 


$17.86 





366. 



GLUCOSE REFUSE. 
Sent on for examination. 



:Per Cent, 

8.10 
91.80 
2.62 
0.29 
0.02 
0.18 
0.12 
0.15 
0.07 



Moisture at 100° C, 

Dry vegetable matter, 

Nitrogen 

Phosphoric acid 

Magnesium oxide 

Calcium oxide 

Sodium oxide 

Potassium oxide 

Insoluble matter 

Vahiation per 2000 lbs., $9.33 

This material consists mainly of the skins of corn ; it is evidently 
the insoluble residual matter left behind after the conversion . of the 
starch into glucose syrup. The manurial value of the article rests 
mainly on the amount of nitrogen it contains in form of insoluble 
nitrogenous matter. To render it an efficient manure requires in the 
majority of cases a liberal addition of phosphoric acid and potash. 

367. ROTTEN BREWER^S GRAIN. 

Sent on for examination from Lawrence, Mass. 

Ber Cent, 

Moisture at 100° C, 78.77 

Dry vegetable matter, 21.23 

Nitrogen 0.72 

Calcium oxide 0.26 

Magnesium oxide 0.15 

Phosphoric acid 0.43 

.. Potassium oxide 0.04 

Insoluble matter 0.59 
Valuation per 2000 lbs., $2.91. 
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The general character of the above mentioned substance resembles 
that of barnyard manure. It contains more nitrogen and phosphoric ^ 
acid, and less potash than the average barnyard manure. By 
increasing the latter ingredient to one-half a per cent, a fair substi- 
tute for barnyard manure may be obtained. 

368. HOP REFUSE. 

Sent on for examination from Lawrence, Mass. 

Ber CeM. 

Moisture at 100° C, 80.98 

Dry vegetable matter, 19.02 

Nitrogen 0,98 

Calcium oxide 0.27 

Magnesium oxide 0.10 

Phosphoric acid 5 0.20 

Potassium oxide • • - q j^-^ 

Insoluble matter 0.63 

Valuation per 2000 lbs., $3.62 

This refuse from breweries differs from the prgvioiAly described one 
merely by a larger percentage of nitrogen, it contaiits. Supplement- 
ed by some phosphoric acid and potash it may servd in place of barn- 
yard manure. . The average barnyard manui-e (partly rotten) is 
usually stated to contain 0.5 per cent of nitrogen, 06 per cent, of 
phosphoric acid and 0.6 per cent of potassium oxide. 

/ 

ANALYSES OF VARIOUS ARTICLES OF FEED WITH 
REFERENCE TO FERTILIZING CONSTITUENTS. \ 

369, 1. Ground Com and Oats, 

Ter cent. 

Moisture at 100° C, ' ' 10.48 

Phosphoric acid, 0.78 

Magnesium oxide, 0.05 

Calcium oxide, 0.18 

Sodium oxide, • 0.22 

Potassium oxide, 0.37 

Nitrogen, ^ 2.10 

Insoluble matter, 0.29 

Valuation per 2000 lbs., ^ $8.23 

The mixture consisted of equal weight parts of the grains. 
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370. 



2. 


Wheat Bran. 


:Per cent. 


Moisture at 100 ** C, 




11.45 9.40 


Phosphoric acid, 
Magnesium oxide, 
Sodium oxide, 




3.05 3.12 
0.90 0.91 
0.09 0.16 


Potassium ox,ide, 
Nitrogen, 
Insokible matter. 




1.49 1.42 
2.82 3.08 
0.11 0.15 



Vahiation per 2000 lbs., 



$13.91 $14.80 



The above analyses refer to thie quality of bran fed of late at the 
station. 



371-372. 




Vv^ 



RELATIVE PERCENTAGE OF SOLUBLE ESSENTIAL CONSTITUENTS IN 
HUNDRED PARTS OF THE ASH (3 — 4). 



Potassium oxide, 
Sodium oxide, 
Calcium oxide, 
Magnesium oxide. 
Phosphoric acid, 
Ferric oxide, 



8 


4 


53.156 


36.648 


35.764 


35.795 


3.366 


11.932 


4.488 


7.103 


2.805 


6.534 


0.421 


1.988 



100.000 100.000 
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373—374. Whole Apples. 

5. Rhode Island Greening. 
6. . Sweet Apple. 



Moisture at lOOo C.., 
Dry matter, 
Nitrogen, 
Crude ash. 
Potassium oxide, 
Sodium oxide, 
Calcium oxide, 
Magnesium oxide. 
Ferric oxide. 
Phosphoric acid. 
Insoluble matter. 

Valuation per 2000 lbs.. 



Pounds p^r 

84.650 
15.350 
0.730 
2.130 
.0.796 
0.086 
0.152 
0.162 
0.011 
0.053 
0.015 



$3.22 



6 
hut^dred. 



0.630 
2.020 
1.086 
0.171 
0.180 
0.116 
0.019 
0.046 
0^017 

$3.12 



375 — 376. Apple Pomaces. 

7. Rhode Island Greening. 

8. Baldwin Apple. 



Moisture at lOOo C 
Dry matter. 
Nitrogen, 
Crude ash, 
Potassium oxide. 
Sodium oxide. 
Calcium oxide, 
Magnesium oxide. 
Ferric oxide. 
Phosphoric acid. 
Insoluble matter. 



7. 


«, 


Pounds per 


hundred. 


78.220 


82.780 


21.780 


17.220 


1.110 


1.240 


1.090 


1.780 


0.548 


0.875 


0.151 


0.121 


0.194 


- 0.189 


0.128 


0.164 


0.039 


0.049 


0.081 


0.107 


0.041 


0.050 



$4.34 



$5.09 



Valuation per 2000 lbs*.. 

The composition of the apples, which served for the above analy- 
ses, has been described in the third annual report of the institution, 
recently sent out. 

C. A. GOESSMANN, Director, 

Amhbrst, Mass. 

The Bulletin of the Experiment Station will be sent free of charge to 
all parties interested in its' work, on application. 



J. B. WiUiams, Printer, Amhent, Mass. 
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MeteorlogiccU Summary for two months ending May 31 st, 1886. 

April. Mat. 

Highest temperature, 83.0° 82.0^* 

Lowest temperature, 21.0 29.0 

Mean temperature, 50.4 57.3 

Total precipitation, 1.73 in. 3.10 in. 

Prevailing winds, S. W. to N. W. S.^ E. to S. W. 

No. of days on which cloudiness averag- 
ed 8 or more on scale of 10, 10 12 

No. of days on which .01 inches or more 

of rain or melted snow fell, 6 7 

The season at the close of the month of April, as indicated by the 
state of vegetation, was fully two weeks in advance of the average. 
The month of May was cool throughout, and the general farm crops 
(except grass) were at its close no farther advanced than for the 
average of years at the same period. 



FODDER AND FODDER ANALYSES. 



The application of ail intelligently devised system of chemical tests 
for the purpose of ascertaining the amount, and, the relative pro- 
portion of the essential proximate constituents of our fodder arti- 
cles, has rendered valuable services to practical agriculture. The 
chemical analysis of plants during their successive stages of growth 
has shown marked alterations in their composition as far as the al>so- 
lute amount of vegetable matter as well as the relative proportion of 
the essential plant-constituents are concerned. It has rendered not 
less conspicuous the important influence which the soil in its varying 
state of fertility exerts pn the quantity and the quality of the growth 
raised upon it. The lessons derived from this source of information 
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have stimulated inquiries concerning the safest modes of manuring, of 
cultivating, and of harvesting our different farm crops with the pros- 
pect of securing the most satisfactory returns under existing cir- 
cumstances. 

A better knowledge regarding the particular quality of the various j- 

articles of fodder at our disposal improves our chances of supplement- ^) 

ing them judiciously and thus economically, for different kinds of farm 
live stock, as well as for different conditions and functions of the 
same kind. It furnishes, also, a safer basis for the explanation of 
the results obtained in actual feeding experiments. To study the 
nutritive value or feeding effect of any of our fodder articles by act- 
ual feeding experiments without learning, as far as practicable, some- 
thing more definite regarding its particular qualit}^ or composition, 
deprives the results obtained largely of their general interest, for they 
are secured under ill-defined circumstances. The chemical analysis 
of an article of fodder is for these reasons considered the first step re- 
quired to render an intelligent interpretation of the results in feeding 
trials possible. Actual feeding experiments have shown that three 
groups of plant constituents^ namely, nitrogenous^ non-nitrogenous, 
and mineral constituents ^ are needed to sustain successfully animal life. 
No one or two of them, alone, can support it for any length of time. 
In case the food does not contain digestible non-nitrogenous sub- 
stances, the fat and a portion of the muscles of the animal on trial 
will be consumed in the support of respiration before its life termi- 
nates. In case digestible nitrogenous constituents are excluded from 
the diet, the formation of new blood and flesh from the food consumed 
ceases, for the animal system, according to our present state of 
information, is not capable of producing its principal constituents 
from anything else than the nitrogenous constituents of the plants. 

Herbivorous animals receive these substances directly from the 
plants ; carnivorous animals indirectly, by leeding on herbivorous 
animals. We feed, at present, our farm stock too frequently without 
a due consideration of the general natural law of nutrition ; to deal 
out our fodder crops only with mere reference to name, instead of 
making ourselves more familiar with their composition and their par- 
ticular quality, deprives us even of the chance of drawing an intelli- 
gent conclusion from our present system of feeding. 

To compound the animal diet with reference to the particular organ- 
ization of the animal^ its ogre, and its functions^ is of no more impor- 
tance than to select the fodder substances with reference to its special 
wants, as far as the absolute and relative quantity of the three essen- 
tial groups of food constituents are concerned. 

The peculiar character of our home-raised fodder articles is apt to 
conceal their special deficiency for the various purposes they are used 
for in general farm management. They all contain the three essential 
food constituents, yet in widely varying proportions, and they ought, A 

therefore, to be supplemented in different directions to secure their ' 

full econo.mical value. To resort to more or less of the same fodder 
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article to meet the special wants, may meet the case as far as an effi- 
cient support of the animal is concerned, yet it can only in excep- 
tional cases be considered good econom}^ 

To satisfy tlie craving of the stomach and to feed a nutritious food 
are both requirements of a healthy animal diet, which, each in its 
own way, may be complied with. The commercial fodder substances, 
as oil cakes, meal refuse, brans, and our steadily increasing supply 
of refuse material from breweries, starch works, glucose factories, 
etc., are admirabl}- fitted to supplement our farm resources for stock- 
feeding ; they can serve in regard to animal growth, and support, in 
a similar way as the commercial fertilizer in the growth of fann crops, 
by supplementing our home manurial resources. To feed an excess 
of fodder materials, as roots, potatoes, etc., which contain a large 
proportion of non-nitrogenous substances, as starch, sugar, digestible 
cellular substance, etc., means direct waste, for they are ejected by 
the animal, and do not even materially benefit the manure heap. In 
case of an excessive consumption of nitrogenous constituents, a part 
of the expense is saved in an increased value of the manure, yet 
scarcely enough to recommend that practice beyond merely exceptional 
cases. The aim, therefore, of an economical stock-feeding must be 
to compound our various fodder materials in such a manner that the 
largest quantity of each of the three groups of fodder substances 
which the animal is capable of assimilating, should be contained in 
its daily diet to meet the purpose for which it is kept. 

To compound the fodder rations of our fanu stock with reference 
to the special wants of each class of them, is an essential requirement 
for a satisfactory performance of their functions ; to supply these 
wants in an economical way controls the financial success of the indus- 
try. From these and similar considerations it will be apparent that 
the development of a more rational, and thus more economical, sys- 
tem of feeding farm live stock, requires the following kind of in- 
formation : — 

Mrst, How much of each of the essential groups of food-constitu- 
ents are contained in the fodder we feed ? 

Second, How much of each of these essential food-constituents 
are digestible under existing circumstances, and thus directly avail- 
able to the particular animal on trial? 

Third, How much of each of the three essential food-constituents 
does each kind of animal require to secure the best results ? 

More than twenty-five years have passed by since these questions 
have engaged the attention of skillful experimenters. Sufl3cient valu- 
able information has been secured in the course of time to encourage 
the use of the adopted methods of observation, and to impart to many 
of the conclusions arrived at a just claim for a serious consideration 
on the part of practical agriculturists. The fact that much needs 
still to be learned to meet the reasonable expectations of those engaged 
in the development of a more economical system of feeding farm live 
stock, cannot be considered a valid reason why we should not make 
intelligent use of what we have learned. 
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The chemical analysis of a fodder article is carried on with a view to 
determine the quantity of each group of its constituents, which is consid- 
ered an essential ingredient of a complete food for the support of animal 
life. Our modes of analyzing articles of fodder are practically the same, 
wherever this work is carried out intelligently. The results obtained -^i 
are, therefore, applicable for the determination of a comparative value ^ 
wherever the identity of the material can be established. 

The actual results of the analysis are usually reported under the 
following headings : — 

1. Amount of moisture lost at 110° C, or 230° F., and amount of 

dry matter left behind. 

2. Amount of mineral matter left behind after a careful incineration 

of the material. 

3. Amount of organic nitrogenous matter — commonly called crude 

protein. 

4. Amount of non-nitrogenous organic matter, — exclusive of fat, 

and of coarse cellulose substances. 

The entire mass which any fodde?- substance leaves behind after 
being heated at one hundred and ten degrees, Centigrade temperature, 
is called dry matter. An increase in dry substance in case of any 
plant or part of plant at the same stage of growth, indicates usually 
a higher feeding value. To satisfy the craving of the animal, a cer- 
tain quantity or bulk of coarse, dry matter becomes an important con- 
sideration in making up the fodder rations for different classes of 
animals. In raising young stock for fattening purposes, a liberal 
supply is also desirable, to effect a proper distention of the digestive 
organs, to make them good feeders hereafter. 

Nitrogenous substances or protein matter refer to several groups of 
nitrogen-containing compouhds, of plants in particular, (albumen, 
fibrin, casein,) which are essential for the formation of blood and 
tissues. Those contained in animal matter, as meat refuse, are fre- 
quently considered of a higher value than those in many plants. 

Non-nitrogenous substances include, in particular, starch, sugars,' 
organic acids, gums, fats, and the digestible portion of the cellular 
matter of the fodder. These substances are readily transformed, 
within the digestive organs, into soluble compounds of a similar chem- 
ical character, and are thus assumed to serve an identical physiolog- 
ical purpose. As more recent investigations have shown a superior 
physiological value of the fat,— one of tlje non-nitrogenous constitu- 
ents, — 2^ times as much, as compared with starch, sugar, and other 
representatives of that gi'oup, its amount is separately recorded. The 
same course, for similar reasons, has been of late adopted with refer- 
ence to certain forms of nitrogenous organic constituents of fodder 
articles. 

Fatty substances include all the various natural fats of the plant. ^ 
Most plants contain more than was assumed at an earlier stage of f^ 
inquiry. As the fat is separated by means of ether, the 
statements in the analyses do not exactly express the amount of 
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fatty matter alone, but include more or less wax, resinous substances, 
etc., which are largely soluble in ether, and of a similar highly carbon- 
aceous character. The fat of the fodder seems to serve, in case of 
judicious fodder rations, mainly to increase the stock of fat in the 

^ >. animal which consumes the fodder. 

\mm? Wherever the article has been tested by actual feeding experiment 

under skillful observation, the amount of each essential group of food 
constituents, which has been shown to be digestible^ is reported in 
connection with the chemical analysis, under the heading — Digestible 
Portion — per hundred weight or per ton. The higher or lower degree 
of digestibility of a fodder article exerts a decided influence on its 
nutritive value. Different stages of growth affect the rates of digest- 
ibility of the various plant cpnstituents. The same feature is noticed 
in regard to different parts of plants, as well as in case of different 
kinds of animals. 

More than two hundred fodder articles have thus far been studied 
under varying circumstances, and most of our current kinds of fodders 
have been tested, in Europe and elsewhere, in numerous well conducted 
feeding experiments with a suitable selection of different kinds of 
farm live stock. This fact imparts to many of the results recorded 
a sufficient importance to recommend them as a basis of new feeding 
trials, with feed stuffs raised in our climate or obtained in our home 
industries. ' 

The last but not least important column of the statement of the 
chemical analysis — quite frequently found in the general record of a 
fodder for a practical agricultural purpose — is that of ''^Nutritive 
Ratio." These words are used to express the numerical relation of 
its digestible nitrogenous substances — taken as one, as compared with the 
sum of its digestible non-nitrogenous organic constituents^ fat included. 
The information derived from that statement is very important ; for it 
means to express the summarj' of results secured by actual feeding 
trials under specified conditions, and with the aid of the best indorsed 
chemical modes to account for the constituents of the food before and 
after it has served for the support of the animal on trial. 

Experience has shown that different kinds of animals, as well as 
the same kind at different ages and for different functi6ns, require a 
different proportion of the essential groups of food constituents to 
produce in each case the best results. A statement of the nutritive 
ratio ot a fodder article, — otherwise well adapted as an ingredient of 
a dail}' diet in the case under consideration, — indicates the direction 
in which the material has to be supplemented to economize its several 
constituents to a full extent. 

Practical trials with milch cows have demonstrated that they require 
for the highest production of a good milk and the maintenance of a 
healthy live weight, the most nutritious foocl we are in the habit of 

' J giving to full-grown farm animals. Careful examinations into the 
composition of an efficient diet for milch cows have shown that it con- 
tains one part of digestible nitrogenous matter to f romj^ve to Jive and a 
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haJLf parts of digestible non-nitrogenous organic matter. A due con- 
sideration of these facts renders it but natural that a good corn ensi- 
lage, which has a nutritive ratio of 1. to from 10. to 12., needs a 
liberal addition of substances like oil-cakes, wheat bran, gluten meal, 
etc., which have a nutritive ratio of from 1. to from 2.5 to 4., to ^ 

secure its full value as an ingredient of a daily diet in the dairy ; or %j 

that good hay shows the beneficial effects of an addition of these val- 
uable waste products, less than that of an inferior quality. The 
nutritive ratio of hay may vary from 1. to 5.5 to from 1. to 9. or 
more. 

The value of an article of fodder may be stated from two diflferent 
standpoints, — that is, with reference to its cost in the local market, 
and with reference to its nutritive value or its feeding effect. The 
market price may be expressed^ by a definite sum, for each locality ; 
it depends on demand and supply in the market, and it is beyond the 
control 'of the individual farmer. The nutritive value ^ or commonly 
called food value of the article^ cannot be expressed by a definite sum ; 
it varies with a more or less judicious application, and depends also, 
to a considerable degree, on it« adaptation under varying circum* 
stances. To secure the most satisfactory returns, from feeding our 
home-raised fodder crop, is as important a question, as that 
of raising them in an economical manner. The great progress 
which has been made during the past ten or twelve years in regard to 
the proper mode of feeding plants ought to serve as an encouragement 
to undertake the task of inquiring more syt'J^ema^icaZZy into the proper 
mode of feeding our farm live stock, in the most profitable way. 

The importance of the question under discussion, it is hoped, will 
serve as an excuse for the somewhat lengthy introduction. 



ANALYSES OF FODDER. 



377. THE CONCENTRATED FEED. 

Sent on by South Deerfield Farmers' Club, South Deerfield, Mass. 
97.52 per cent, passed through mesh 144 to the square inch. 

PER CBNT. 

Moisture at 100<^ C. 10.65 

Crude Ash, 14.48 

" Cellulose, 9.31 

" Fat, 4.30 

" Protein (nitrogenous matter), 18.90 

Non-nitrogenous extract matter, 47.36 ^ 

100.00 
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ANALYSIS OF DRY MATTER. 

Crude Ash, 16.21 

" Cellulose, 10.42 

'' Fat, 4.81 

Protein (nitrogenous matter), 15.56 

Non-nitrogenous extract matter, 53.00 



100.00 



The material was received in a bag marked " The Concentrated 
Feed Company, Boston, Mass." A circular collected of the 
agent at South Deerfield, contains a statement of an analysis 
of the article, which as far as essential points are concerned, does 
not materially differ from our own, above reported. 

The material was of a good mechanical condition and consisted 
evidently of a mixture of several ingredients ; among them was 
noticeable common salt. An actual test showed the presence of 7.4 
per cent, of chlorine, which indicates the presence of from 11 to 12 
per cent, of common salt. On inquiry it was learned that " The 
Concentrated Feed '* sold at $8.00 per one hundred weight, a most 
remarkable price for an article of fodder without any stated guaranty 
of its various ingredients, nor any statement of its rate of digestibil- 
ity under some specified condition. The selling price of the article 
seems to be based largely on the merits of the invention of the com- 
pound. It would be no difficult task to compound from our most 
reputed concentrated feed stuffs, even without a liberal addition of com- 
mon salt, an article, which would conform to the composition claim^d by 
the manufacturer of *'The Concentrated Feed," and at the same 
time could be sold with a good compensation to the agent, even in 
remote localities, at a less price per ton, than " The Concentrated 
Feed " sells for per five hundred pounds. 

From my remarks in previous pages it must be apparent, that a 
mere analysis of a fodder article without any further reliable inform- 
ation concerning its source and its special character, is no safe basis 
for a decision regarding its particular value for feeding purposes. 
The practice of buying compound feedstuffs in the general market, 
witht)ut a suffitient actual knowledge regarding the kind or the char- 
acter of its various ingredients, ought to be decidedly discouraged ; 
for the farmer, who pursues that course, leaves his best interest to 
mere chance. To feed commercial compound feedstuffs without 
some more positive knowledge of the article which constitutes them, 
can impart but little useful information for future operation beyond 
the lesson, to be less credulous hereafter. 
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S78. 



WHEAT MIDDLINGS. 
Sent on from Bolton, Mass. 



Moisture at 100« C 

Drjr Matter, 

ANALYSIS OF DRY MATTER. 

Crude Ash, 

•* Cellulose, 

" Fat, 

♦* Protein (nitrogenous matter) , 
Non-nitrogenous extract matter, 



■I 



^5 



10.66 
89.46 



100.00 



2.49 

1.40 

4.26 

19.21 

72.64 



-I 

1^ 



211.00 
1789.00 



2000.00 



49.80 

28.00 

85.20 

384.20 

1462.80 



lOO.pO 2000.00 
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The composition is very fair, and its mechanical condition was not 
less satisfactory. 

WHEAT MIDDLINGS. 
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Sent on from Barre, Mass. 
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Moisture at 100«» C, , 


9.86 


197.00 


•3 


-3 




Drv Matter. 


90.16 


1803.00 
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100.00 
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ANALYSIS OF DRY MATTER. 








Crude Asli. . . ........ 


2.63 


60.60 


1-^ 


11 




<* Cellulose, 


2.76 


66.00 


U 




<« Fat, 


3.19 


63.80 


tu<S 


0) «*-! 




" Protein, (nitrogenous matter), . 


17.23 


344.60 


t 






Non- nitrogenous extract matter, . . 


74.30 


1486.00 


iz; 


5z; 






100.00 


2000.00 
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This material contains l^ss fat and nitrogenous matter than the 
previous one, yet not less than samples from the same mill may show 
at different times. 
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farm management, the cheapest manorial resource of the farmer. 
Objections raised against a liberal use of barnyard manure ought not* 
to rest on its original cost of production, as compared with other 
manurial resources. Well founded objections occasionally raised in 
regard to its unrestricted use under exceptional circumstances are 
based on its peculiar mechanical and chemical character and cost of 
transportation. The analyses of fodder articles with reference to 
their fertilizing constituents are published for the purpose of assist- 
ing in a correct appreciation of the relative manurial value of fodder 
articles under similar circumstdnces. 

ANALYSIS OF VARIOUS ARTICLES OF FEED WITH REF- 
ERENCE TO FERTILIZING CONSTITUENTS. 

381. 1. WHEAT FEED. 

Collected at a mill in Amherst, Mass. 

Moisture at lOO'* C, 9.18 per cent. 

Nitrogen, 2.63 '' 

Crude Ash, 2.30 " 

Magnesium oxide, 0.21 " 

Calcium oxide, 0.20 " 

Potassium oxide, 0.63 " 

Sodium oxide, 0.11 *' 

Phosphoric acid, 0.95 " 
Valuation per 2000 lbs., $10.63 

382. 2. WHEAT MEAL. 

Collected from a mill in Amherst, Mass. 

Moisture at 100° C, 9.83 per cent. 

Nitrogen, 2.21 " 

Crude Ash, 1.22 

Magnesium oxide, 0.05 '' 

. Calcium oxide, 0.17 " 

Potassium oxide, 0.54 " 

Sodium oxide, 1.06 '' 

Phosphoric acid, 0.57 " 
Valuation per 2000 lbs., $8.65. 

383. 3. CORN COBS. 

Average result of four current varieties of corn raised in Hampden 
and Hampshire Counties, Mass. 

Moisture at 100® C, 10.00 per cent. 

Nitrogen, 0.54 " 

Ash, 1.03 " 
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Silica, 

Ferric oxide, 
Calcium oxide. 
Magnesium oxide, 
Potassium oxide, 
Sodium oxide, 
Phoshoric acid. 



0.20 
0.01 
0.03 
0.06 
0.68 
0.04 
0.08 



Valuation per 2000 lbs., «2.52. 



384-385. 4. GLOBE MANGOLD. 

5. VILMORIN SUGAR BEET. 





4. 


s. 




Bounds ^ 


per hundred. 


Moisture at 100^ C, 


88.27 


85.99 


Dry Matter, 


11.73 


14.01 


Nitrogen, 


0.30 


0.29 


Crude Ash, 


0.96 


0.62 


Potassium oxide. 


0.45 


0.18 


Sodirm oxide, 


0.21 


0.18 


Calcium oxide. 


0.03 


0.06 


Magnesium oxide. 


0.04 


0.04 


Phosphoric acid. 


0.02 


0.03 


Ferric oxide. 


0.04 


0.01 


Insoluble matter. 


0.09 


0.10 


Valuation per 2000 lbs.. 


$1.42 


$1.18 



Correction. In a few advanced copies of Bulletin No. 19 the 
manurial value of a ton of the above roots was stated with ref- 
erence to the dried vegetable matter of each, instead of, as intended, 
to that of the average root in its natural condition. To prevent mis- 
construction, the results of our investigation are here republished in 
the coiTected form. 



386. 



6. DAMAGED COTTON SEED MEAL. 
Sent on from Greenfield, Mass. 



Moisture at 100^ C, 
Total phosporic acid, 
Potassium oxide. 
Magnesium oxide. 
Calcium oxide. 
Nitrogen, 
Insoluble matter. 



9.90 per cent. 

1.26 

1.21 

0.56 

0.22 

3.73 

0.20 



Valuation per 2000 lbs., $14.97. 
The article was offered at $19.00 per ton of 2000 lbs. 
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387. ANALYSIS OF HEN MANURE. 

Sent on from Townsend, Mass. 



Moisture at 100^ C, 


8.35 per c 


Phosphoric acid, 


2.02 


Calcium oxide, 


2.22 


Magnesium oxide. 


0.68 


Potassium oxide. 


0.94 


Nitrogen in organic matter, 


1.85 '• 


Nitrogen in actual ammonia. 


0.28 


Insoluble matter. 


34.65 '< 



Valuation per 2000 lbs., $10.55. 

The material was dry and contained the usual admixture of feath- 
ers, short pieces of coarse vegetable matter, earthy substances, etc., 
yet not in an extraordinary degree. The value of the hen manure de- 
pends not less on the care which is bestowed on its keeping, than on 
the kind of food the fowls consume. The excretion of birds, on ac- 
count of their peculiar character, undergoes a rapid change ; a large 
amount of ammonia is soon formed, which reduces materially its 
manurial value, in case it is allowed to escape. A liberal use of 
plaster, of kieserite, or of good loam is highly recommendable for 
the absorption of the ammonia. The safest way to secure the full 
benefit of the droppings is to gather them quite frequently,* and to 
add directly any of the previously mentioned materials. A sandy 
soil is of little use as an absorbent. 

$88. ASHES OF CHESTNUT RAILROAD TIES. 
Sent on from Waltam, Mass. 



Moisture at 100° C, 


6.15 per cent. 


Calcium oxide. 


4.71 


Magnesium oxide, 


1.80 " ' 


Potassium oxide. 


0.19 


Phosporic acid. 


1.54 


Insoluble mineral matter, 


77.83 '' 



The material was of a dark brown color, and evidently not the 
pure ash, for it contained 77.83 per cent, of worthless earthj matter. 
The ash in the above described state does not pay carrying any consid- 
able distance ; it is worth much less than leached ashes. 



C. A. GOESSMANN, Director, ' 

Amherst, Mass. 

The Bulletin of the Experiment Station will be sent free of charge to 
all parties interested in its work, on application. 
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